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THE INTERIM REPORT ON FOOT-AND-MOUTH DISEASE 


VETERINARY surgeons in this country welcomed with feelings of relief the 
Interim Report on research work on foot-and-mouth disease which has been 
carried out at Pirbright. The report, which is reproduced in this issue, was 
released for publication on August 28, 1952. This interim report is welcomed, 
for it. draws aside, a little, the dense curtain which has shrouded the research 
activities for so many years. At long last the ordinary veterinary surgeon can, 
as it were, take a peep behind the scenes and behold some of the discoveries 
which have been made by the ardent workers at Pirbright. 

The methods adopted in this country to deal with this disease preclude 
the ordinary practitioner from gaining the clinical and scientific knowledge which 
is so essential an adjunct in the attack on any disease. It is probably true to 
say that, in spite of the extensive epidemics which have occurred in this country 
during the last thirty years, the majority of the members of the profession have 
never seen an animal affected with the disease. Their personal knowledge of 
the lesions of the disease has been gained by inspection of a sealed museum jar. 
The practitioner’s duty is confined to the reporting of suspected cases. If his 
suspicions should be confirmed, others take over, and he has no further oppor- 
tunity to enhance his clinical knowledge of the disease. 

Now, these remarks should not be construed in any way as an attack upon 
the Government’s policy, nor upon the methods adopted to deal with the disease 
in this country. Such an attitude would be stupid if we consider for one moment 
the state of affairs in those countries which, for geographical and other reasons, 
cannot adopt our simple and effective methods. But if a man has not personal 
visual and other knowledge of the clinical manifestations of a disease, then 
diagnosis is at hazard. Mistakes may be made. The practitioner may miss the 
real thing, or he may protect himself by sheltering under the umbrella of caution, 
report all and sundry lesions as suspect, and cause unnecessary anxiety and great 
dislocation to trade and commerce. 

In our opening remarks we said that the report would be welcomed with 
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relief, and it is with this latter point we will deal now. Any man, practiticner 
or not, who happens to possess a veterinary qualification will experience relief, 
for after reading this report he will be in possession of a modicum of up-to-date 
information which will assist him to give an answer to some of the many qués- 
tions with which he has been bombarded by a “ foot-and-mouth ”-disease- 
conscious public. Up to the present time he has been obliged to confess his 
ignorance of the research work which was in progress, and, incidentally, lose 
much in prestige thereby. 

The farming community and the public at large have demonstrated that 
they are profoundly interested in this disease for economical as well as humane 
reasons. 

It is right that they should turn to their veterinary surgeon for information, 
and they expect him to be possessed of up-to-date factual knowledge and to be 
able to interpret to laymen the progress and results of the research work which 
has been going on for many years. This report will be a great help to the 
harassed professional man. 

Although it is only an interim report, it covers a very wide field and gives 
a very useful account of progress up to date. 

It will do much to allay anxiety and to confound those who make attacks 
upon the slaughter policy. A comprehensive report on the work of the Pirbright 
Institute during twelve years is promised by the spring of 1953. 

The interim account has done much to allay the thirst for knowledge, and 
we look forward to the receipt of the fuller report with pleasurable, healthy 
anticipation. 


MARGINAL LAND 


In the present state of world economy those countries which are self- 
sufficient as regards food supplies are in a very fortunate position. Other coun- 
tries, and Britain is one of them, have to depend on imports, and, owing to the 
great deterioration in confidence and the means of international monetary 
exchange and shortage of transport, their position is perilous. 

Britain’s fortune in the past has been based upon her industrial strength. 
She was wealthy, and food could be imported and passed to the consumer at 
such a low price that many thousands of acres of agricultural land went out of 
cultivation for economic reasons. Now much of this land is capable of being 
brought back into full use again, and if this was done much of the present peril 
and insecurity might be dispelled. 

A great effort must be made: it will cost a great deal of money, and in 
some cases the project may appear to be financially unsound. In the present 
state of affairs strict financial considerations must go by the board, for hunger, 
famine and misery take no account of such things in times of peril. Idle and 
unproductive acres are a blot on the land at any time. Let us see that what we 
restore under dire compulsion may be preserved and nurtured in the time of 
plenty which we hope will not be long delayed. | 
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INTERIM REPORT ON RESEARCH WORK ON 
FOOT-AND-MOUTH DISEASE AT THE RESEARCH 
INSTITUTE, PIRBRIGHT, SURREY 


A COMPREHENSIVE report on the work of the Pirbright Institute during 
twelve years is in preparation but owing to the large number of investigations 
to be reviewed, it will not be ready before the spring of 1953. The results of 
many of these investigations have already been recorded in scientific journals, 
references to which are given in the list appended. 

This short interim report has been prepared in view of the general public 
interest in the progress that is being made towards the control of foot-and- 
mouth disease. It gives only a broad general survey of the work and does not 
attempt a detailed description of the experimental work. 


Essential Conditions for the Study of Foot-and-Mouth Disease 


Whatever aspect of foot-and-mouth disease is to be studied, whether it be 
the nature of the causative virus, the means by which infection is spread, or the 
production of protective vaccines, it is essential that the experiments undertaken 
should be quantitative in character and statistically controlled. Much misunder- 
standing has been caused by statements based either on purely qualitative 
observations or on insufficient experimental evidence. From the outset the 
staff at Pirbright concentrated on the introduction into their work of measure- 
ments as precise as is possible in dealing with difficult biological material. As a 
result the Station has been largely instrumental in developing the techniques 
now in general use for the scientific study of the disease. 

It would not have been possible to do this work in a country where the 
disease is endemic, since its basic requisite is a supply of cattle which can be 
guaranteed to have had no previous contact with the disease and hence to have 
no residual immunity. In countries where the disease is endemic, as on the 
continent of Europe, and in South America, repeated difficulties have been 
encountered in obtaining reliable results by reason of the uncertain clinical 
history of the animals used in experiments. 

While the workers at Pirbright have been helped by a readily available 
supply of suitable cattle resulting from the control of the disease in the United 
Kingdom, the rate of progress has, at the same time, been retarded by the 
precautions required to prevent the dissemination of the disease from an 
institute situated in a country free from infection and populated by highly 
susceptible cattle. The safe housing of large animals suffering from the disease 
has presented a major problem. The number required for a single experiment 
is often large, thus in testing a single vaccine it is necessary to have a group of 
animals for each dose level and a further group as a control. 

The number of infected cattle that can be safely housed depends on the 
isolation accommodation available. This accommodation must be in a rodent- 
proof compound. No carcasses‘or dung may be removed from the infected area 
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and the liquid sewage must be carefully sterilised. All grades of the staff must 
follow a strict routine on entering and leaving the compound and all clothing 
wom within the compound must be laundered and sterilised there. 


It has been necessary to gain experience at Pirbright of the working of 
these. complex precautionary measures on a limited scale before the isolation 
accommodation could be safely increased to allow for a larger number of infected 
animals and hence for a speeding up of the work. This stage has now been 
reached, and the finance has been made available, for a greatly extended institute. 


Advances in Knowledge of the Relative Susceptibility of Different 
Experimental Animals 


In the past cattle and pigs were used almost indiscriminately as the test 
animals either for the detection of a virus or for estimating the immunising value 
of different vaccines. Pigs were often used instead of cattle because they were 
cheaper. 

Quantitative studies made at Pirbright during the period under review have 
shown that pigs are less susceptible than cattle to small doses of cattle virus. It 
has also been proved in carefully controlled tests that strains of virus obtained 
from field outbreaks amongst pigs will on inoculation infect other pigs more 
readily than cattle. Again it has been observed in the field that some “ pig ” 
strains will spread readily from pig to pig, but not to cattle. There is evidence, 
therefore, of species “ adaptation ” as between pigs and cattle. 

Since Waldmann and Pape in Germany in 1919 first demonstrated the 
possibility of infecting guinea-pigs with foot-and-mouth disease these animals 
have been used extensively for experimental work and also by some workers for 
detecting the presence of virus in suspect material. It is known, however, that 
different strains of virus originating both from cattle and pigs will not infect 
guinea-pigs with the same ease and regularity as they will their original host. 
Some strains have to be passaged many times to adapt them before they can be 
used for experiments with guinea-pigs. Further, quantitative studies have shown 
that even with strains of cattle virus that take readily in guinea-pigs, the dose 
required is much larger than for cattle. Conversely, when a cattle virus is 
adapted to the guinea-pig, the dose required to infect cattle becomes larger 
measured in terms of the reaction in a guinea-pig. Guinea-pigs are therefore 
unsuitable for detecting small amounts of virus in suspect material or for 
estimating the amount of virus in material to be used for making vaccines of 
known potency. They are, however, very useful for many exploratory types of 
experiment after the necessary adaptation of the virus. 

More recently, workers at Pirbright have introduced a new experimental 
animal, the unweaned mouse. These mice have been infected readily with all 
the strains of virus originating from cattle which have so far been tested; eight 
strains have been used and others are under examination. With the majority 
of these cattle strains it is possible to infect the unweaned mice with as small 
a proportionate dose as that required for cattle. Unweaned mice are also proving 
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useful in the detection of small amounts of antibodies developing in the circulating 
blood of immunised cattle. 


Identification of Different Types of the Virus 


Foot-and-mouth disease is caused by a virus of very small particle size. 
Vallée and Carré in France in 1922 showed that it existed in at least two 
types which they termed O and A, and in 1926 Waldmann and Trautwein 
demonstrated a third type C. Animals recovering from infection with one of 
these types are still susceptible to the other two, the immunity they have acquired 
being specific to the one type only. Although the existence of distinct immuno- 
logical strain differences in a virus was first shown for foot-and-mouth disease, 
they have since been found in other viruses attacking man and animals, the 
virus causing human influenza being one of these. 

The early studies on the types of foot-and-mouth disease virus were carried 
out on cattle, but after guinea-pigs had been shown to be susceptible these 
animals were extensively used for determining the type of any sample of virus. 
This involved the adaptation of the virus to guinea-pigs by a number of passages, 
a very slow and unsatisfactory procedure when the classification of virus from 
a field outbreak was required. 

The next advance was made in this country when it was shown that a 
laboratory test known as the “complement fixation test” could be used for 
determining the immunological types of virus strains. Later this test was 
modified by German workers so that it could be used for the examination of 
material from field outbreaks in cattle and other animals. The usefulness of 
the complement fixation test has been demonstrated at Pirbright and its value 
proved by comparing the results obtained with those from tests using cattle and 
guinea-pigs. More precise methods for carrying out the test have been developed 
at Pirbright and applied to increase its range and accuracy. Provided that the 
sample from the field is suitable—if its virus content is too small it has to be 
passaged through cattle to get fresh material—it is now possible by this method 
to determine the type of virus involved within a few hours of the receipt of 
material from a suspected outbreak. This rapid diagnosis is proving of the 
greatest value in combating the disease. 

The perfecting of the complement fixation test has also greatly reduced the 
number of cattle which had to be kept in readiness for typing field samples, thus 
freeing facilities for other work. Cattle are now used for typing only when it is 
necessary to check a new strain before it is established as a stock strain for 
vaccine production. 

The Pirbright Institute has now established an organisation for the rapid 
classification of strains by this method and requests have come from all over 
the world for assistance in examining suspect material. These opportunities of 
examining material from other countries have been welcomed as providing 
information about the occurrence of outbreaks and the type of virus involved. 
It has to be recognised that the United Kingdom is subject to infection from 
countries supplying us with meat, from countries whose ships come into our 
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ports, and from neighbouring countries in Europe with which we have many 
contacts. With the shortage of meat, supplies are being sought from new 
sources any of which may prove a source of infection. A knowledge of the 
conditions in these countries is therefore important for our own protection. 
These world epidemiological surveys have also provided valuable evidence of 
the means by which the disease is spread. A further result of this work at 
Pirbright has been to show that different strains of virus within each type differ 
in the severity of the disease they cause and the ease with which they spread. 
Not only is it of great importance in dealing with an outbreak of the disease to 
know these characteristics of the strain concerned, but it is also possible to explain 
some of the conflicting reports on control methods made on the basis of the 
observation of the results in a small number of cases. If the strain of virus 
causing the disease in the treated animals does not spread easily the method may 
appear good; if it spreads very rapidly the method may seem bad. 

For many years the United States, Canada—with the exception of the 
recent outbreak—Australia and New Zealand have been free of the disease and 
carry out no research work. They rely on Pirbright for advice and for the 
examination of samples of the virus from adjoining countries which present a 
potential danger, e.g., the United States in their campaign to control the disease 
in Mexico. 

During the last twelve years the Institute has examined over 500 samples 
of material from field outbreaks in Great Britain, South and Central America, 
Canada, Africa, Palestine and European countries. In all these only three main 
types have been identified excluding those in Africa. The three types are those 
already described by Vallée and Carré and by Waldmann and Trautwein. From 
the African outbreaks three new types have been identified at Pirbright, known 
as §.A.T. 1, 2 and 3. It is important to keep a close watch on the distribution 
of these African types in order to try to prevent their spread to Europe. 


Variant Strains or Sub-types of Foot-and-Mouth Disease 


As the result of an extensive series of experiments at Pirbright, the occur- 
rence has been established of strains of the virus which, while they belong to one 
of the recognised immunological types, show minor but significant differences 
when problems of immunity, such as vaccination, are being examined. They 
are classified by the Institute as variant strains if they show a difference in their 
behaviour not only in the complement fixation test but also in serum neutralisation 
test and in cross vaccination tests with the stock strain of the type. This classifi- 
cation has so far been made only at Pirbright. Vaccines prepared from these 
variant strains may not give the same degree of immunity against the stock strain 
of the type as do vaccines prepared from the stock strain itself; equally the 
vaccine of the stock strain may not give full protection against the variant strain. 
The first indication of the existence of a variant strain was obtained whilst the 
Institute was helping the joint Mexican-U.S.A. Commission. All strains of 
virus do not differ to an extent which justifies their separate classification; some 
appear to be immunologically identical. 
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The largest collection of strains of foot-and-mouth virus in the world is held 
at Pirbright and provides invaluable material for research. 


Preparation and Supply of Hyperimmune Sera for Complement Fixation Tests 
and Differential Diagnosis 
The Pirbright Institute provides the world supply of freeze-dried diagnostic 
and typing sera. The standard sera are prepared, in separate experimental units, 
against different types of the virus and freeze-dried so that they will withstand 
changes in temperature during transit. A charge is made for the sera and since 
1949 the amount sold has brought in 10,000 dollars. 


In addition to the complement fixation test sera for foot-and-mouth disease, 
sera have been prepared for differentiating another virus disease occurring in 
North, Central and South America, vesicular stomatitis, which has clinical 
symptoms similar to foot-and-mouth disease. When the common symptoms of 
the two diseases are found in a country where vesicular stomatitis frequently 
occurs, it is of the greatest importance to be able to show quickly that it is not 
foot-and-mouth disease. A wrong diagnosis might permit foot-and-mouth 
disease to get a firm hold before it was finally recognised by its more serious 
effects. There are two types of vesicular stomatitis and a complement fixation 
test has been worked out at Pirbright which distinguishes between them. It was 
only by the use of these sera that the recent outbreak of foot-and-mouth disease 
in Canada was shown not to be vesicular stomatitis, and the final diagnosis was 
made by an independent check on a sample sent from Canada to Pirbright. 

The rapid diagnosis of foot-and-mouth disease and the identification of the 
type of virus involved is essential where vaccination is used as a method of 
control, since it enables arrangements to be made for the immediate supply of 
the proper vaccine. 


Comparative Study of the Virus and Antibodies 


For all critical experiments, and particularly those on the use of vaccines, 
it is necessary to know the strength of the virus used. A method for estimating 
this in virus originating from cattle has been developed at Pirbright, by inocu- 
lating the tongue of a bullock with different dilutions of the virus. Four 
dilutions are inoculated in four separate rows of five sites each. The strength 
of the virus is estimated by the dilution necessary to produce characteristic 
blisters at half the sites inoculated. Before this method could be generally 
adopted, trials taking several years had to be made with many strains and the 
results submitted to careful statistical analysis. The test is now universally 
accepted as the standard technique for determining the strength of foot-and- 
mouth virus and by its use research into many problems previously intractable 
has been made possible; it is used for the estimation of the strength of antibodies 
present in the blood of animals recovering from infection or after vaccination 
and for estimating the biological activity of different materials produced in 
fundamental studies of the physical characteristics of the virus and the antibody. 
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Development and Preparation of Vaccines 


In the last ten years 135 vaccines have been prepared at Pirbright by eight 
different methods using strains of virus collected from eight countries. The 
characteristics of each of the vaccines have been determined. The work on 
vaccines has involved seventy-five major experiments and has required 5,000 
cattle that have never been in contact with the disease. 

This work has shown the importance of knowing not only the type but 
also the strain differences of the virus before the right vaccine can be selected 
for successful immunisation. Research into this complex problem is continuing 
in the Institute; it will require the development and application of highly 
specialised techniques and much patient and systematic work. There is no 
short cut to the provision of vaccines which will give full protection. Methods 
of preparing, testing and storing of vaccines have been investigated, but much 
more remains to be done. 

The standard method of preparing vaccines has been to infect cattle 
under experimental conditions with the virus against which protection was 
required and to prepare the vaccine from the infected animals.. This was a 
lengthy and expensive method. Frankel* in Holland has now shown that the 
virus can be cultured in tongues of cattle slaughtered for food and a vaccine 
prepared from the cultured material. This method has been carefully examined 
at Pirbright, and vaccines, using three different strains of virus, have been 
prepared by using both artificially infected cattle and infected excised tongues. 
Comparative tests were then made of the two sets of vaccines, using enough 
cattle to give results of statistical significance. These showed conclusively that 
vaccines prepared by Frankel’s method are comparable with those from infected 
cattle. No satisfactory comparison had been made before owing to the difficulty 
of getting “clean” animals on the Continent. Pre-publication copies of the 
paper dealing with this work have been sent to all vaccine-producing centres 
in Europe. 

Another possible source of virus material for vaccine production has been 
suggested by preliminary tests on vaccines prepared from the tissues of virus- 
infected unweaned mice. 


Duration of Immunity following Vaccination 


It is important to know how soon after vaccination an animal becomes 
immune. There have been a number of contradictory statements on this 
question and work is at present in progress at the Institute to establish the time 
required with different vaccines at different concentrations and under different 
conditions. This involves many experiments in order to establish definitely the 
maximum and minimum times and to study ways in which these may be further 
reduced. 

Equally it is necessary to know how long the immunity lasts after it has 
been established. Here again the dose, the type of vaccine and the conditions 
associated with vaccination all influence the result. What has been definitely 


* Bull. Off. Internat. Etiz., Vol. 28, p. 155. 
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established at Pirbright and elsewhere is that the immunity gradually wanes. 
Present evidence suggests that full protection could be given for about four 
months. After that period an increasing proportion of vaccinated animals would 
become susceptible to the disease. 


Studies of the Nature of the Virus 


The Institute is well equipped for biophysical investigations into the nature 
of the virus. Much valuable work has been done which cannot be summarised 
in this short report. One example may be given. A fresh suspension of the 
virus has been separated by the ultracentrifuge into two components of different 
particle size; the larger (diameter 20 mp) gives a positive reaction in the comple- 
ment fixation test and is infective; the smaller (diameter 6.5 my) also is positive 
to complement fixation test but is non-infective. 


Studies of the Survival of the Virus in Meat and Offal 


Six large experiments have been carried out using infected cattle for the 
provision of meat and offal, and other groups of cattle for testing the virus 
content of the different tissues. The earlier work had led to too much significance 
being attached to the infectivity of bone marrow. These more precise experi- 
ments have shown that there is equal risk of other tissue, including the lymph 
nodes, blood in the large vessels, liver, kidneys and the rumen, remaining 
infective for long periods. 

These results are important in demonstrating that boning meat gives no 
protection against the introduction of the disease. It has also been shown that 
hanging meat and spraying carcasses with lactic acid give no effective control. 
Quick-frozen meat and its wrappings were also found to be more dangerous 
than meat frozen by ordinary methods or chilled. 


Interchange of Information with Workers in Other Countries 


The Director of the Institute has studied field outbreaks and the methods 
used for control not only in Britain but also in Africa, South America, Mexico 
and European countries. 

Close touch has been maintained with all stations throughout the world 
where the disease is being studied, and many foreign scientists have worked 
temporarily in the Institute. Visits have been made by members of the staff 
to vaccine-producing centres in different parts of the world, and the directors 
of these centres and of research institutes are frequent visitors to Pirbright. Two 
senior members of the staff have spent periods of months at research centres in 
the U.S.A. and Canada where similar viruses are studied. 


Future Plans for the Pirbright Institute 
A large expansion of the buildings and facilities is planned. This includes 
more accommodation for animals in strict isolation, laboratories and other 
ancillary buildings. It will also be necessary to install plant to burn the dung 
and special sewage treatment tanks for the liquid effluent from the isolation 
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compound. When these additional facilities are available the staff will be 
strengthened and the number of animals used for experiments at one time can 
be increased, with a corresponding speeding up of all the investigations. 


Conclusion 


These notes do not attempt to cover the whole of the work or to describe 
any part of it in detail. Work of great importance involving many animals 
and much tedious, and at the same time highly skilled, work is dismissed in a 
few lines. It has not been possible to show the exact part taken by the staff at 
Pirbright in investigations to which other workers have contributed, but in all 
that is mentioned Pirbright has played a major part. The reputation of the 
Institute is shown by the calls made on it from abroad (these have come from 
North and South America, Africa and Europe) and by the demand from 
overseas scientists to come and work at Pirbright. 
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GENERAL ARTICLES 


MARGINAL LAND 


By R. PHILLIPS 
Department of Animal Health, U.C.W., Aberystwyth 


Everyone from politician to technician seems able to define marginal land, 
yet every definition of necessity must be very vague. Every farmer knows the 
part of his farm which is marginal or is approaching towards that undesirable 
condition. In other words, every farm, every parish and every locality have 
their own degrees of marginality. The gradual range of conditions, from the 
most fruitful and fertile garden to the bare and barren rock or sand-dune, 
contains within its scope a particular marginal part, which can be improved in 
many directions by various means. 

The term “marginal land” was born of our tribulations during the last 
war. But the real origin of the term goes back to very remote times when man 
first settled on the land. For many centuries most of the land of Britain was 
of this description. However, as the population increased so it became necessary 
to cultivate more marginal land to sustain the increasing numbers of people. 
This reclamation process gathered momentum during the past three or four 
centuries, until by about 1870 cultivation had reached its zenith and marginal 
land its ever lowest minimum. 

Unfortunately, since that time the reverse process has set in; we have 
experienced an ever-increasing area of marginal land coinciding with an ever- 
increasing population. During this latter period the British people’s enthusiasm 
for land reclamation was transferred to the Colonies and Dominions, and 
enormous tracts of the new countries—Australia, New Zealand, South Africa, 
etc.—were brought into cultivation and production for the first time, whilst 
many of our own acres fell into decay and decline. 

When the European wars came in 1914 and 1939 Britain was besieged by 
the submarine and the aeroplane. To increase home food production became a 
dire necessity. There were only two ways open to us, the one to intensify 
agricultural production by means of the plough and the other to expand the 
cultivated areas by reclaiming land that had gone out of production and land 
that had never been cultivated. 

In this latter category Stapledon’s name stands higher than all his subsequent 
imitators. At Cahn Hill in pre-war days he showed that rough grazing land at 
high elevation could be made to produce more. Subsequently at Dodwell he 
reclaimed derelict land that had become scrub, but which yielded crops of wheat 
that were the envy of the farmers of the rich Midlands of England; at Mixenhay 
and Colesbourne he tackled dilapidated holdings and made them yield food. 
Stapledon realised that potentialities of an expansion policy in agriculture, and 
it needed great courage to undertake this work during the pre-war periods of 
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depression. He became the pioneer of agricultural expansion at that time; he 
may also have seen our dangers in the coming war. 

At the outbreak of war nearly every county A.E.C. followed in his footsteps 
and tackled some of the marginal areas within their boundaries. The costs of 
the reclamation have never been divulged, but it is known that they were 
extremely high. As a result of this tremendous effort, human food was pro- 
duced in cereals, potatoes, meat and milk from land that had hitherto been 
unproductive. 

When the dangers of famine face the human family, costs and economics 
cannot be measured against starvation and misery. 

At the end of the war, when the danger of the submarine was past, the 
enthusiasm for land reclamation gradually declined, because economics began 
to exert again its inexorable influence on national policy. Food could then be 
carried from the ends of the earth to the shores of this island. Meat and corn 
were available in plenty in Argentina, large stocks of meat and butter were 
ready in Australia and New Zealand; little Denmark was coming back into 
the export market with its rashers of bacon, whilst Eire was anxious to retain 
its hold on the British market. 


Although the submarine dangers were past, yet new dangers faced the 
country. The economic blizzard fell when we were short of dollars and we 
had no alternative means of producing them except by the sweat of our brows. 
It became necessary to think in terms of agricultural expansion once again, 
and there were still many thousands of acres of unreclaimed land. Some 
authorities consider that there are 5 million acres—the size of Wales — of 
marginal land in Britain, whilst others somewhat less optimistic suggest that 
there are 14 million acres—i.e., about the size of Devonshire. These are mere 
guesses and no one knows for certain what is possible. It is a fact, however, 
that practically the whole of the 45 million acres of agricultural land in Britain 
is marginal in some respect. No one doubts the capacity of our acres to produce 
more. The agricultural parts of Britain are, however, far nearer to the optimum 
production than the unreclaimed marginal uplands and scrub. There are plenty 
of field trials and experiments which show that the production of lowland 
agricultural land can be improved enormously. There is no doubt at all but 
that all grades of agricultural land could be improved at far less cost than that 
involved in reclamation of many marginal areas and, in comparison, will give 
better returns and higher yields. 

Whenever the prices of agricultural commodities decline, it is generally 
the poorest land and the least productive land that is neglected and becomes 
marginal. The returns show that there are about 16 million acres of Rough 
Grazing in this country, and the whole of it could be improved at a price. But 
the initial cost, the difficulties of working it and the comparatively poor returns 
render the major proportion of the task prohibitive at present. Technically it 
is possible to reclaim all this land to-day and the effort would compare very 
unfavourably with the human effort put ages ago into the building of the 
pyramids in Egypt. Reclamation depends upon an adequate supply of labour, 
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materials and finance. The Sahara and the Gobi deserts would become as fertile 
as the oases around the springs, if the areas could be irrigated. The steepest 
slopes in England, Wales and Scotland could be rendered productive, as in 
China and Tibet, by a system of terracing. A few hundred years ago the basin 
of the Ouse was useless marshland, but the great drainage scheme converted 
that marginal land into some of the most productive land in England. All the 
marginal land can be improved provided labour, material and finance are 
assured. When labour and materials are cheap and plentiful and costs are low, 
it is possible to implement almost any plan; but when labour and materials 
are dear and scarce and costs are high, as at present, then the best of schemes 
may become impossible for economic reasons. 


In considering a marginal land reclamation scheme it is well to understand 
the reasons why land has become and remains marginal. There are really only 
two groups of reasons: namely, those due to natural conditions, and those due 
to the man-made artificial conditions. 


A. The Natural Causes of Marginality 


These are fairly obvious. The most important is the climate; it determines 
the length of the growing season (temperature), the comparative yields of crops 
(sun and rain), and the number of working days in the year (rainfall and frost) 
Reclamation does not alter the climate in this country: climate, like the tide, 
cannot be controlled by man. Unfortunately, the records of temperature and 
climate are very scanty, particularly in the upland areas. However, the 
observers and recorders of phenological data have given us considerable informa- 
tion on the relative earliness of different areas. These records define the earliness 
and length of the growing seasons and are therefore guides to the agricultural 
production of different areas. 


It is the climate that determines the marginality of many derelict areas, 
although the nature of the soil, the drainage, the gradient and the elevation 
are factors that have to be considered in relation to climate. Thus land at 
1,000 ft. in Breconshire is good farmland because the rainfall is moderate, the 
soil is fairly fertile and is naturally well-drained Red Sandstone; whereas land 
at 700 ft. and even at lower elevations on the western slopes of Plynlimmon 
has become marginal and derelict because the rainfall is high (60 to 70 in.). 
Even on the same Red Sandstone formation in West Carmarthenshire, many 
farms had by 1939 become dilapidated and semi-derelict because the annual 
rainfall is nearly 70 in., compared with 35 in. in Brecon, although the elevation 
is barely 600 ft., compared with 1,000 ft. This community of West Carmarthen 
farmers cannot be blamed, although individual farmers might not be blameless. 
All the other natural causes, apart from climate, can be overcome at a cost, but 
the more extreme conditions are far too costly at the present time. If we 
were to suffer the low standard of living conditions of China in this country 
again, then surely most of the least extreme and maybe some acres of the most 
extreme marginal land would be reclaimed. 
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B. The Artificial Causes of Marginality of Land 


These are all man-made and are the results of the fiscal policy of this 
country during the past century and often described as the “ neglect of agricul- 
ture by the State.” The underlying causes are economic ones and the prime 
cause has been the cry for cheap food for the rapidly increasing industrial 
population. During the past century cheap food was obtainable from overseas 
in ever-increasing quantities. Home production could not compete in that cheap 
market except by neglecting the efficiency of the farming by reducing the labour 
force on the land. In one respect the price paid for cheap food was dilapidation 
and dereliction of the marginal areas of rural Britain, whilst in another it was 
the rapid development of a rich and powerful industrial Britain. We are now 
facing the bill in rehabilitation and reclamation. Fifty or sixty years of cheap 
food drained the countryside of its capital and labour. The first parts to be 
dried up were the poverty-stricken marginal areas; the land on the verge of 
upland and lowland; the smaller-sized holdings on poor land which could not 
sustain the worker and his family. The relative levels of wages in industry and 
agriculture and the higher relative standards of living in urban compared with 
rural areas created the townward drift from the land which has depopulated 
the countryside. That drift is still proceeding at a rapid pace. The rural 
villages which at one time supplied the workers for the land are now merely 
dormitories for the town workers. The daily bus-loads of villagers and country 
people who travel to their work in the towns maintain this flow of rural 
depopulation. The bad rural economic conditions of the past have created a 
new social psychology which considers townwork of all descriptions superior to 
that of the country. 


Reclamation schemes on fairly large scales must consider the recolonisation 
of the countryside, so as to maintain the reclaimed land in a productive and 
fruitful condition for years to come. But the depopulation of the countryside 
has been proceeding for a hundred years and more, and much prejudice needs 
to be overcome to reverse the process. 


The results of the economic system of the past on farming and agriculture 
have been general neglect. The neglect of farm roads, fences, buildings and 
cultivation are evident, whilst the lack of enterprise, the feeling of frustration 
and the attitude of complacency are the harvests of this same neglect. Amenities 
mean very little in a depopulated countryside. A farmhouse without a woman 
has very little need for comfort, cleanliness, brightness and happiness. 


There are doubts in the minds of many people regarding a wholesale 
policy of the expansion of agriculture in this country by reclamation schemes. 
Can we guarantee even for ten years the future prosperity of the countryside 
after reclamation ? 


Some consider that a policy of land reclamation may be temporary and 
not permanent in character. The country is now under an economic siege; 
therefore we need the expansion of agriculture in order to tide us over the 
immediate difficulties. When this economic war is won and things improve, 
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then we shall again depend on industry, on overseas food, and not on our native 
agriculture. Others think that as we appear to be bankrupt, it does not matter 
what we do with the money we haven’t got, and so we can proceed with 
reclamation schemes everywhere ! 


On the other hand, reclamation may be merely an economic gesture to 
show that we can grow more food at home and thereby curtail imports. The 
expected results would be to reduce the price of overseas supplies of food, and 
we would then be in the happy position of being able to import cheap food 
once again. 


The incentive to the reclamation of marginal land is the increase of home 
production of food for the nation. There are only two ways of increasing 
production: (1) by the intensification of production on existing agricultural 
land of about 30 million acres; and (2) the expansion of our agricultural land 
by reclamation. This might be 5 per cent of the total recorded areas of rough 
grazings at the rate of 10 per cent per annum. This would mean about 
160,000 acres each year of well-surveyed and suitable areas, maybe in relatively 
small bits or in more extensive schemes. 


It is obvious from the simplest arithmetic that an increase of 1 per cent in 
the production of the 30 million acres of agricultural land is as much as an 
increase of 200 per cent in the 160,000 acres of reclaimed land. That is the 
urgent reason why reclamation in peace time has been at a standstill, whilst 
agricultural science was showing how to improve production on existing 
agricultural land. 


Whether the effort to increase 1 per cent on the 30 million acres will 
be less than that for the reclamation of 160,000 acres may be a matter of 
opinion; but the increased production from the 30 million acres will surely 
be far more than that from the 160,000 acres of reclaimed land. 


A policy of improving the level of manuring farm crops alone would 
enormously increase the production of agricultural land, whilst the long-term 
experiment of Milton and Davies on the manuring and management of upland 
rough grazings is yielding extraordinarily good results. When the aeroplane 
can distribute lime and fertilisers economically on selected parts of our hill-land, 
then we shall derive the larger-scale benefits so well demonstrated by these 
two workers at Lletty Ifan Hen. It is therefore right to ask: to what extent 
can production be stepped-up on marginal land? ‘The answer is that there is 
no limit to these possibilities, because if scrub land is useless agriculturally, then 
clearance, reclamation and cropping might yield 6 tons of potatoes or 1 ton of 
grain per acre under conditions where soil and climate are satisfactory and 
suitable for the purpose. But the cost of growing those food products may 
bear no relationship to the cost of increased production under lowland and 
more fertile land conditions. A pilot experiment by Lewis and McKelvie of 
growing oats and grass in boxes at different elevations is very topical in this 
connection. They used the same manured lowland soil and grew the crops in 
boxes sunk in the ground at different levels of elevation from the sea coast to 
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uplands of goo ft., and at the same time kept meteorological records at each 
place. 

They found that in the oat crop the yield of grain varied with the 
elevation, whilst the yield of straw was practically the same at all levels. For 
every 100 lb. of grain at sea level, the upland only produced 30 lb. The lowland 
grew food, the upland grew fibre. J. L. Davies also found that the average 
carcass weight of fat lambs gradually decreased from the coastal belt to the 
uplands of the same district. Crop production as well as animal production 
therefore decreased gradually from the warm, sunny, coastal areas of 35 to 
40 in. rainfall, to the colder and wetter upland areas of 60 to 70 in. rainfall, 
whilst the range of sunshine hours and temperature followed suit. 

It has been found that there is a gradual decrease in production and body 
size of farm animals from the western shores of Pembrokeshire to the inland 
Towy and Teifi valleys of the eastern parts of West Wales. For example, the 
average carcass weights of lambs decrease from 52.6 lb. in Pembroke to 46 lb. 
in Narberth, 43 lb. in Whitland, 41 lb. in Carmarthen, 37 Ib. in Llandilo, 
35 Ib. in Llangadock and 33 lb. in Llandovery. The Pembroke fat steers are 
on the average 122 lb. and the heifers 156 lb. heavier than the respective 
averages in Llandilo fifty miles inland. The average proportion of autumn 
calvings is 45 per cent in West Pembrokeshire, but it is only 21 per cent in 
East Carmarthen. The relative proportion of winter milk is higher in the 
west than in the east, and the average yield per cow is also the higher in the 
west. The concentration of the heaviest fat stock in steers, heifers, pigs and 
lambs is in the west. 


Why, at similar elevations, are there such marked differences within fifty 
miles of farming land? The phenological data, the temperature and sunshine 
charts, all show that the west is a month earlier in spring than the hinterland, 
and has also a ten weeks longer growing season. It is thus obvious why the 
agricultural easterly parts are always at a disadvantage in food production. 
Marginal land is generally poorer than the average farming land which adjoins 
it, so that even after reclamation its production over a number of years will be 
lower, whilst its maintenance cost will be higher than that of the adjoining 
agricultural land. That maxim is more true for the less fertile areas than it 
is for the fertile ones. The Montgomeryshire effort is often cited as an example 
of an enlightened policy of land reclamation. The neighbouring counties of 
Radnor, Cardigan and Hereford are also worthy of similar attention. It is 
known that all the reclamation schemes have not been equally successful. In 
some cases the Molinia and fescue pastures which were reclaimed have become 
worthless rushes, and whereas before reclamation the land carried one sheep 
to the acre, yet five years after reclamation it carried none. The reclamation 
of bracken land in Wales and elsewhere has yielded far better results. Provided 
the gradients are not too steep, and the nature of the soil not too difficult, this 
is the type of land that calls for first-aid. The old saying that “ under bracken, 
there is gold, under gorse there is silver, and under heather there is copper ” is 
still relevant. Consequently, after stepping-up the general level of production 
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on the go million acres of agricultural land, it is the bracken areas in the 
better-climate zones that deserve first attention. 


There are two other aspects of the management of the land after reclamation 
which should be considered. 


(1) The upland marginal areas after improvement and regrassing will 
produce more food and will carry more stock in summer. Where the extra 
summer keep is utilised to feed animals which are to be slaughtered at the end 
of the season (i.e., in the autumn), then the winter keep problem does not arise. 
Barren cows and lambs would certainly fit the purpose here. But if young 
animals and breeding stock are to be kept, then the question of wintering 
becomes acute. Where reclamation adds a relatively small acreage to the 
adjoining farmland, this question does not become so acute, but where large- 
scale schemes are envisaged then it is an important aspect of the whole problem. 


The quickest way to revert reclaimed land is to graze it all the year round; 
the best way of maintaining reclaimed land is to give it a winter rest from 
December to April or May, according to earliness. After all, the whole of the 
three divisions of arable Lincolnshire rear as many cattle each year as the five 
store-rearing counties in Wales, viz., Anglesey, Caernarvon, Merioneth, Radnor 
and Brecon, mainly because the wintering problems in Lincs : are so much easier. 


It is obvious that the difficulties of wintering an extra 10 per cent in the 
number of cattle in the Welsh counties, which might be possible after reclama- 
tion, would be far greater than a similar increase in Lincolnshire. Stapledon 
found on the Cahn Hill scheme that he could easily increase the keep, the 
production and the head of stock during the summer months, but that it was 
wellnigh impossible to ameliorate the winter conditions so as to maintain that 
increased stocking. 

(2) The second aspect is that connected with the cost of reclamation, 
reseeding and maintenance. What is the limit that can be afforded? Obviously 
it is not the same everywhere, and obviously the relatively easy reclamations 
are of greater benefit than the difficult ones. The question of costs is related 
to the question of the returns. The returns depend upon the type of pioneer 
crop that is grown first on this land. Successful results have been obtained 
from broadcast crops of rape and turnips for fattening sheep and lambs. Others 
have practised the row cropping of potatoes on the upland areas, and the 
potato, after all, is a native of the mountainous districts of South America and 
it has retained many of its native characteristics although grown in this country 
for three hundred years. It would be preposterous to attempt to grow sugar 
beet on reclaimed uplands because this plant is a native of the mild coastal 
areas of the Mediterranean shores. Healthy seed potatoes can be grown in 
the reclaimed uplands of the Crymmych district in North Pembrokeshire, but 
early potatoes can be grown on the reclaimed warm lowlands of South-west 
Pembroke. The results obtained from the two efforts in reclamation bear no 
relation to the initial costs. As long ago as 1796, the Welsh Bard “ Iolo 
Morganwg” could not understand why the Red Sandstone in Brecon could 
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grow good wheat crops, whereas on the same formation the crop was a failure 
in West Carmarthenshire. It is known now that West Carmarthenshire is 
late, wet and cold. Accordingly, its more adventurous young farmers emigrate 
to the drier districts of Breconshire and Herefordshire, or else to the Midlands 
of England where the pastures are rich. 

The mass of the people of the countryside have collectively a tremendous 
amount of sound, sense. Their migration is always from the uplands to the 
lowlands in farming or from the poor to the better farm. It is rare to find the 
reverse process in operation. The bright candidate never writes the answer 
in the margin of the examination book, but always in the middle of the page. 
It is only the number of the question and the allotted marks that are entered 
in the margin. The question to be answered is this: under present-day economic 
conditions, can marginal land farming be revived by reclamation? 

The State may answer the question by a positive policy of ardent reclama- 
tion. We shall await with interest to see the allotted marks in the margin in 
five to ten years’ time. 


PSEUDO-HERMAPHRODITE DOG 
By P. G. D. MORRIS, 
Department of Veterinary Anatomy, Royal (Dick) School of Veterinary Studies, Edinburgh 


Tue genitals described in this article were removed from an 18-month-old 
Springer spaniel “ bitch.” 

From an examination of the external genitals it was obvious that the animal 
was either a true or “ false ” hermaphrodite, since the clitoris was developed out 
of all proportion, projecting at least half an inch behind the lips of the vulva 
(Fig. 1). 

During its life this animal appeared bisexual in character, i.e., chasing 
bitches in season and itself being chased by males. Post-mortem examination 
revealed that the vagina led into a bicornuate uterus (Fig. 2). The position 
of the left horn was more or less normal and led to a gonad (in the normal 
position for the ovary); from there a fibro-muscular cord ran through the 
inguinal canal into the cod fat (Fig. 2). 

The right horn curved completely round to run in the direction of the 
right inguinal canal, and a gonad lay at the internal inguinal ring. A ligament 
passed from the gonad into the inguinal canal (Fig. 2). 

Histological examination of the right and left gonads revealed that they 
were both testes. Seminiferous tubules were present, the epithelium did not 
show active spermatogenesis but was similar to that seen in an immature testis 
(Figs. 3 and 4). The interstitial cells (Leydig) (Figs. 3 and 4) were numerous. 

The right testis showed the beginning of a duct system (Fig. 3), i.e., 
epididymis and ductus deferens, but unfortunately it was not possible to trace 
them to their destination. Sections of the left testis did not show any sign of 
an epididymis. 
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The histological examination of the right and left horns of the uterus 
revealed a lumen lined by a single layer of columnar cells, with outside this 
epithelium, an extensive lamina propria containing numerous blood vessels and 
uterine glands (not very active in appearance). The thick layers of plain muscle 
fibres of the myometrium could also be seen. From the photographs of this 
organ (Fig. 5) it will be noted that the structure was more or less normal. 

Since no ovarian tissue was detected this specimen could not be classified 
as a true hermaphrodite. A similar case is recorded in Hobday’s “ Surgical 
Diseases of the Dog and Cat,” 5th edition, 1947. 

I wish to thank Mr. C. D. Cooke, B.Sc., M.R.C.V.S., for sending the 
specimen to the department, Mr. R. S. Hood for the photographs, and Mr. E. 
Roberts and Mr. A. Laing for the technical work. 


EXPERIMENTS ON SALMONELLOSIS OF FOWLS 
By Professor ZAKI MORCOS, F.R.C.V.S., M.V.Sc., D.V.H.(Eng.) 


Department of Bacteriology, Cairo Veterinary College. 


SALMONELLOsIs of fowls is important for economic as well as scientific 


reasons. 
Literature 


In 1909 Rettger‘*® described and named Sal. pullorum as a long, slender 
rod 1.5 X 0.5 microns, with rounded ends, easily stained and gram negative. 
Polymorphic forms may be met with. It is a facultative anzrobic, non-flagel- 
lated and non-sporulating. Optimum temperature is 37° C., colonies are smooth, 
discrete, glistening, entire, and 1 mm. in diameter. 

The following substances are attacked with acid production and with or 
without gas: arabinose, dextrose, galactose, levulose, mannite, mannose, 
rhamnose and xylose. 

Substances not attacked include : adonite, dextrin, dulcitol, erthrol, glycerol, 
inositol, inulin, lactose, raffinose, saccharose, salicin, sorbite and starch. 

Maltose is attacked very infrequently but the results were attributed to the 
material and methods employed for the cultivation of the organism. 

Edwards (1928), Hendreckson (1927),“! Pacheco and Rodrigues 
(1936). 

VanRoekel (1935) reported a laboratory strain which did not ferment 
maltose, but after a lapse of several years since its original isolation it acquired 
and retained the ability to attack maltose. Salmonella pullorum may display 
variation in the fermentation of maltose and for this reason this sugar cannot be 
regarded of value in the identification of the organism (Bullis, Flint and Clarke, 
1937"). 

Hanks and Rettger (1932)"” observed that Sal. pullorum contained an 
extractable heat-resistant poison which is highly toxic for rabbits and is capable 
of killing guinea-pigs and mice. Chicks revealed no noticeable symptoms of 
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illness regardless of the route by which the material was introduced and they 
concluded that pullorum disease appears to be a septicemia rather than a 
toxzmia. 

DeVolt, Quigley and Byerly (1914) state that development of pulloru- 
resistant strains of fowls is not a satisfactory substitute for control and eradication 
by the agglutination tests. 

Barboni (1937), Brunett (1930), Mason and Gordon (1929), 
Hibbert (1930)"” and Hewitt (1928)“* observed natural infection among 
pheasants, quails, sparrows and European bullfinches; while canaries, goslings, 
turtle doves, goldfinches, greenfinches and bittern are reported vulnerable to 
infection (Villani, 1939”). Pullorum occurs among commercial turkey flocks 
(Hinshow, 1937°* *). 

Among the mammalian species, the rabbit is highly susceptible (Olney, 
1928”; Doyle, 1925‘); guinea-pigs, mice and cats slightly susceptible; while 
rats were quite resistant (Mulsow, 1919” *; Rettger and Hull, 1916”). 

Rettger and Stoneburn 1909'*) isolated the organism from fresh and 
incubated eggs which were laid by carriers. Jones (1913)°* and Mathews 
(1927)* reported outbreaks of pullorum in adult fowls through feeding them 
on incubated eggs. Kerr (1930)"* reported the recovery of the organism from 
the feces of hens. The most frequent method of spread of the disease, however, 
is via infected eggs. 

Droppings of the infected chicks wherever they are, in incubator or brooder, 
etc., serve as a source of infection (Weldin and Weaver, 1930”). 


Jones (1913)°® observed greyish-white nodules in the heart, yellowish-green 
granular liver, focal necrosis of the spleen, enlarged kidneys and fibrinous 
exudate coating abdominal viscera; this is in acute form. While in the chronic 
form, discoloured cystic ova, pericarditis peritonitis and according to Edwards 
and Hull (1929), thickening of the tunica albuginea and multiple abscesses of 
the testis which are rich in the organism are met with. 

Diagnosis, according to the report of the Livestock Committee (1933), 
is based on the isolation of Sal. pullorum from the blood and tissues of chicks 
and agglutinating with known positive serum, as well as fermentation in glucose 
producing acid or acid and gas. 

Therapeutics.—Efforts to reduce losses in outbreaks of pullorum disease 
have met with little or no success (Beach and Freeborn, 1927°’). 


Control—In 1913 Jones“ reported the use of the macroscopic tube 
agglutination test as means of detecting carriers of the infection and recom- 
mended the lower serum dilutions (1: 50, 1: 100, 1: 200) for routine testing; 
but the whole blood test is the one generally used now and antigen should be 
prepared from representative strains of Sal. pullorum which are known to 
possess high agglutinability with positive serum, but which do not agglutinate 
with negative or non-specific sera. 

The stained antigen, rapid whole blood test, is attributed largely to investi- 
gators associated with the U.S. Bureau of Animal Industry (1931)°” and 
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Michigan State College (1931). A loopful of blood ;’¢ in. in diameter is used 
and is mixed with stained antigen which is measured with a medicine dropper 
whose tip is constructed to deliver 0.05 c.c. on a glass plate; the glass plate 
is tilted up and down several times to aid the mixing and agglutination, a 
reaction occurring within a few minutes. A positive reaction consists of the 
clumping of the violet-stained cells floating in clear fluid; very fine granulation, 
if appearing, should be considered negative. A negative reaction is one in 
which the mixture remains homogenous for at least two minutes. 

Differential diagnosis of Sal. gallinarum of adults depends mainly upon 
(a) the bronze-coloured liver on post mortem; (b) absence of bipolar organisms 
and absence of Past. aviseptica; and (c) isolation of the organisms, Sal. gallinarum, 
on post mortem. 

Control depends mainly upon the use of the agglutination test in order to 
detect suspected carriers. 

Salmonella pullorum and gallinarum.—The main difference is that the 
former fails to ferment maltose. 


Experimental 
ORIGIN OF MATERIALS 

(a) Salmonella pullorum was isolated from the blood and internal organs 
of dead chicks, three to five days old, hatched at a small farm near Giza. 
Hatchability was about 40 per cent—most of those hatched died with pullorum 
symptoms shortly after hatching. No other organisms or protozoa were seen 
or isolated. 

(b) Salmonella gallinarum was isolated from the wing vein of just over 
one-year-old hens, of the Fayoumi breed, reared at a known poultry farm near 
Tanta. Five hens were purchased for experimental purposes. The organisms 
were isolated from blood obtained from the wing vein. Direct cultures were made 
by allowing the blood to clot then plating the clot without serum very thinly on 
McConkey medium. 

It appears that serum has powerful bactericidal action outside the animal 
body and if the clot is spread thickly it also acts as an air seal and 
interferes with bacterial growth. Yolk and white of eggs laid by carriers contain 
Sal. gallinarum, but yolk is ten times richer in colonies than the white of the egg. 

Whole blood seeded failed to reveal colonies, but once the clot was plated 
thinly without serum colonies grew. 


Salmonella pullorum 
Blood and internal organs of dead chicks were equally rich in Salmonella 
pullorum. 
McConkey proved to be an excellent culture medium, being both differential 
and selective. 
On solid media.—The colonies were isolated, defined, raised and shiny, 
pinhead in size within 24 to 48 hours. Colonies could be seen with an ordinary 
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hand lens after 12 hours’ incubation. _Two-day-old colonies were rather charac- 
teristic, being white, uniform, homogenous, shiny, raised, and about 1 to 1.5 mm. 
in diameter and defined against the dark-red background of McConkey medium. 
They looked like bright white, attractive little electric lamps, and they were 
distributed equally. 

On liquid media——General turbidity without any characteristic feature. 


MorpPHOoLocGy, STAINING PROPERTIES, VIABILITY AND PATHOGENICITY 

Liquid cultures cultivated at body temperature show active oscillatory 
behaviour. They were non-motile when cultivated at room temperature, The 
organisms were small, uniform rods, non-capsulated and non-sporulating. They 
stained readily with aniline dyes and were Gram negative. 

Sugars.—Lactose and saccharose were never attacked. Maltose was fer- 
mented, with acid production in some cases. Some strains did not attack. 
Glucose was attacked, with acid formation, and from the fifth subculture onwards 
a minute amount of gas, never more than one or two small bubbles, was formed. 
It was unappreciable in amount after 3 weeks’ incubation. This variation took 
place with organisms isolated from different dead chicks of the same batch dying 
at the same time. 

The majority of Sal. pullorum organisms fermented glucose, maltose, 
mannite, rhamnose, and arabinose with acid production only; but lactose, 
saccharose, xylose, dulcitol, and inosite were not fermented. 

Possibly due to certain impurities in sugars, or the method of sterilisation of 
sugars or diet of the chicks, most workers record slight variation in sugar reaction. 


VIRULENCE 


(a) Broth cultures of Sal. pullorum 24 hours old were inoculated into 
the following :— 

1. Two white mice, five months old, intraperitoneally, 0.2 c.c. each. 

2. Two white rats, six months old, intraperitoneally, 0.3 c.c. each. 

3. Two adult guinea-pigs, intraperitoneally, 0.5 c.c. each. 

4. Two pigeons, just weaned, intramuscularly, 0.3 c.c. each. 

Result—All rats and mice died between third and on the fifth day follow- 
ing inoculation, organisms were recovered on seeding the blood of the dead 
animals. Guinea-pigs and pigeons did not suffer and were kept under observa- 
tion for one month. Sparrows were not available. 

(b) Three-week-old broth culture of Sal. pullorum was filtered through 
Seitz filter, 5 in. diameter—8o pressure—room temperature and ten minutes 
exposure. The filtration was controlled and the culture filtrate was inoculated in 
the same amount by the same route and into the same number of animals as in 
the previous experiment. None of the animals suffered and were kept under 
observation for one month. 

This indicates that Sal. pullorum is definitely septicemic and not toxemic. 
RESISTANCE 

Accurately measured 5 c.c. broth cultures were seeded with Sal. pullorum. 
They were incubated for 24. hours, the following substances added, well shaken, 
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and then incubated for another 24 hours. Subcultures were made and incubated, 
with the following results :— 


Substance Result 

1. 2 gr. sulphamethazine ... bio Subcultures developed Sal. pullorum 
2. 2 percent chloroform ... 1 Subcultures developed Sal. pullorum 
3. 100 mg. terramycin... Negative 
4. 2 gr. streptomycin and 30,000 

units penicillin om rere Negative 
5. 2 per cent phenol mm ~ Negative 
6. 1/3,000 formaldehyde ... lsh Negative 
7. Exposure in water bath to 

60° C. for 30 minutes ce Negative 
8. Exposure in water bath to 

go° C. for 5 minutes sa Negative 
SEROLOGICAL 


Sal. pullorum was subjected to the macroscopic agglutination test, with the 
following sera, 1: 25 and over, Pona, London, Enteritidis and Newport, with 
negative results. 

But with known adult hen carriers the organisms were agglutinated up to 
1:50 and with treated recovered carriers 1: 1,300 and with normal adult 
fowl sera up to 1: 20 only. 

It is evident that reliable positive titre should be 1: 50 and over, while 
1: 25 should be considered as suspicious. 


Salmonella gallinarum 


Known adult fowl reactors, carriers, were used as well as their eggs. A few 
drops of blood were obtained from the wing vein under strict aseptic precau- 
tions. Sal. gallinarum were isolated easily on McConkey medium by plating 
the clot only, as whole blood interfered with growth. This has been done 
repeatedly without failure and definite results obtained within 24 hours. This 
is a reliable method of diagnosis. Both yolk and white of egg of carriers plated 
separately in very thin layers revealed the organisms within 24 hours. 

The experiments previously mentioned under pullorum were carried out 
in exactly the same manner and same routine with exactly similar results—as 
regards cultivation, sugar reactions, pathogenicity, viability and agglutinability. 


TREATMENT 


Five adult Fayoumi hen carriers from which the Salmonella were isolated 
from their blood clot and from their eggs; each were given by mouth one capsule 
of 250 mg. terramycin daily for three successive days. Blood clot cultures were 
made, with negative results a day following treatment. The blood clot was 
plated once a week for two months, still with negative results. The birds gained 
in weight and in condition. During the three days of terramycin application they 
stopped laying, but commenced laying again on the fifth day following the first 
dose of terramycin. Salmonella were recovered from the above eggs on plating. 
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Following the seventh day of terramycin application and onwards for two months 
cultures from the eggs were negative. 
Discussion 

For the purpose of making a reliable diagnosis, to overcome the effects of 
variations in titre in agglutination and in strains of antigens and to avoid sus- 
picious reactions, the direct blood clot culture method is the most reliable and 
rapid. This method may prove useful in all bacteriamic diseases. 

Treatment of infected chicks or adult carriers by the slaughtering of carriers 
or discarding them in breeding is neither scientific nor economic. Terramycin 
is effective and curative when given in three successive doses of 250 mg. 

As an antiseptic, very dilute Formalin is a most efficient antiseptic. When 
used in a dilution of 1 : 3,000 broth cultures were destroyed. 

Finally, I cannot see any reason to justify giving two names to the same 
organism which may infect a chick. A slight inconstant variation in a non- 
specific sugar such as maltose is not a sufficiently reliable basis for differentiation. 


Summary 


1. Direct diagnosis by spreading of clot without serum on to McConkey 
medium is as rapid as any other test, and is most reliable. 
2. Treatment with three successive doses of terramycin 250 mg. is satis- 
factory, economic and scientific. 
3. One name should be applied to both pullorum and typhoid of fowls, 
e., “‘ Salmonellosis of Fowls.” 
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MORTALITY RATES AND DISEASE INCIDENCE IN 
CALVES IN RELATION TO FEEDING, MANAGEMENT 
AND OTHER ENVIRONMENTAL FACTORS 
Part II 


By F. W. WITHERS 


Ministry of Agriculture, Veterinary Laboratory, Weybridge. 
(This work has been approved for the award of the degree of Ph.D. in the Faculty of Science 
of the University of London.) 
The average monthly rates of mortality for the three years are 4.3 per 
cent to one month of age and 5.2 per cent to six months of age. The months 


in which these averages are exceeded are :— 


For calves up to For calves up to 
one month old six months old 
1946 ... Lak January to May inclusive January to May inclusive 
$47 iis January to May inclusive January to May inclusive, 
July and December 
1948 ... a February to June inclusive January to June inclusive 
and November and November 


Owing to the disposal of the majority of bull calves, these monthly rates 
of mortality for both sexes are lower than the true rates, but they give a fairly 
correct picture of the relative monthly incidence of deaths. 
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TABLE 9 
All herds: male and female calves: live births and deaths in each month of 
calves up to one month and to six months of age, and the monthly incidences. 
Live births Died Incidence 
To lm. To 6m. To lm. To 6m. 
old old old old 
1946 
January me ‘ea 244 14 14 5-7 5-7 
February... ‘as 276 14 15 5.1 5-4 
March ‘es hs 290 17 18 5-9 6.2 
April ae ba 220 14 18 6.4 8.2 
May is i 170 9 II 5-3 6.5 
June pia 5s 136 2 5 1.5 3-7 
July Ae ne 130 3 6 2.3 4.6 
August — den 171 5 5 2.9 2.9 
September ... ai 294 5 5 1.7 1.7 
October vv ie 413 6 8 1.5 1.9 
November... i 250 8 10 3.2 4.0 
December... ves 289 8 14 2.8 4.8 
1947 
January sa Sad 258 15 19 5.8 7.4 
February... ro 275 23 27 8.4 9.8 
March aa a 299 34 36 11.4 12.0 
April cn apes 211 16 18 7.6 8.5 
May ae sisi 151 8 12 5:3 7.9 
June fe" te 143 I 3 0.7 2.1 
July ies, ar 126 4 7 3.2 5.6 
August ra re 175 5 7 2.9 4.0 
September... a 294 6 12 2.0 4.1 
October bie an 366 10 13 2.7 3.6 
November... oe 285 9 13 3.2 4.6 
December... Hee 253 13 14 5.1 5-5 
1948 
January — aa 293 12 16 4.1 5:5 
February... ae 320 21 23 6.6 7.2 
March - Nee 325 18 21 5:5 6.5 
April pat iis 216 15 16 6.9 7.4 
May ss ws 148 7 10 4-7 6.8 
June ™ eed 140 8 12 5-7 8.6 
July “a ee 139 4 5 2.9 3.6 
August ei es 189 2 2 1.1 1.1 
September ... ae 349 7 8 2.0 2.3 
October a “is 347 II 14 3.2 4.0 
November... or 301 16 16 5-3 5-3 
December... ‘i 295 5 7 iv 2.4 
Totals, 1946-48 ... 8,781 375 460 4-3 5.2 
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Dairy Herds : Female Calves Only. 


Table 10 gives the same information for the heifer calves only in the 
dairy herds, i.e., the numbers born alive and those which died in each month 
up to one month and to six months old, and the monthly incidence. Calves 
sold at less than six months old have been eliminated. 


TABLE 10 


Dairy herds : female calves : live births and deaths in each month of calves up 
to one month and to six months of age, and the ‘monthly incidences. 


Live births Died 
To lm. To 6m. 

old old 

1946 
January ise oe 110 10 10 
February... ans 125 10 10 
March i ies 110 7 7 
April ees oo 79 10 14 
May ae ae 62 5 7 
June is -" 56 I 3 
July me abe 63 4 5 
August Kap on 73 3 3 
September ... bine 133 3 3 
October ‘mes or 160 2 4 
November... hh III 4 5 
December... eve 130 4 10 

1947 
January a 7 116 9 13 
February... rae 117 17 22 
March ve ws 147 24 26 
April vii i 72 9 10 
May mera “ 68 3 5 
June wis we 53 ve) 2 
July = = 53 3 6 
August bee a 67 3 5 
September ... os 135 2 7 
October on _ 182 7 10 
November ... or 124 6 10 
December... jit 114 8 9 

1948 
January “sh aie 126 5 8 
February... des 138 II 13 
March we) on 151 10 12 
April ies ai 85 II II 
May vie whe 58 4 7 


Incidence 
To lm To 6m. 
ol old 
9.1 9.1 
8.0 8.0 
6.4 6.4 
12.7 17.7 
8.1 11.3 
1.8 5-4 
6.3 8.0 
4.1 4.1 
2.3 2.3 
1.25 2.5 
3.6 4-5 
3.1 7:7 
7.8 11.2 
14.6 18.8 
16.3 17.7 
12.5 13.9 
4-4 7-4 
0.0 3.8 
57 11.3 
4:5 75 
1.5 5:3 
3.8 5-5 
4.8 8.1 
7.0 7:9 
4.0 6.3 
8.0 9-4 
6.6 7.9 
12.9 12.9 
6.9 12.1 
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Live births Died Incidence 
To lm. To 6m. To lm. To 6m. 

old old old old 

June oes re 58 5 8 8.6 13.8 
July is ie 52 3 4 5.8 7-7 
August ih ia 71 0 0 0.0 0.0 
September ... iis 154 5 6 3.2 3.9 
October -_ vee 154 5 8 3.2 5.2 
November... ies 120 15 15 12.5 12.5 
December... es 117 4 6 3.4 5.1 
Totals, 1946-48 ... 3,744 232 304 6.2 8.1 


The average monthly rates for heifer calves are 6.2 per cent up to one 
month of age and 8.1 per cent to six months of age. The months in which 
these averages are exceeded are :— 


For deaths up to For deaths up to 
one month old six months old 
1946 ... _ January to May inclusive January, February, April 
and May 
1947 ... ni January to April inclusive January to April inclusive 
and December and July 
1948 ... _ February to June inclusive February, April to June 
and November inclusive and November 


With a few exceptions these two sets of mortality rates agree. The months 
of greatest loss fall in the first half of each year, with the additions of July and 
December, 1947, in two of the four cases and November, 1948, in all. These 
exceptions to the general seasonal trend will be discussed in the section on 
climatic conditions. 


The method of calculating the monthly mortality rates here employed, 
which is the usual one, is admittedly open to some objections. Firstly, the 
number of calves “at risk” in each month should include the survivors, up to 
the prescribed age, from previous months. Secondly, counting the deaths up to 
a given age necessarily involves a “lag” in the reflection of the mortality and 
carries deaths forward to later months. In the early months of the survey, no 
deaths of calves born prior to January 1, 1946, affect the rates, but the errors 
will be likely to “even out” later. As about 80 per cent of deaths occur in the 
first month of life, the more accurate set of figures is undoubtedly that for 
heifer calves up to one month old. In these the error due to early disposal is 
eliminated, four-fifths of the deaths are included, and the “lag” is confined to 
one month. 


In the last two tables the deaths are those which occurred in the months 
against which they are recorded. 


XUM 


84+Ee/ Ze6/ 976! 
° o7@|son| 220] 438] Sv] 2ne|war avw| rev pww| 92a |wve|>39q|Aon| 120] 78 | 2av| 2] war ewes Tew |yuW | #22 |ver]29@|Aow | 420438 |2a¥| 2ar| Nar kv] Te jew | g29 [wee a 
ee _— = 
Se ee. hs 
yaar, » 
or ie / ~— for 2 
a n 
sr (Sayan SEY NIVLISE LYFYD |5, [2 
(2) N 
° — . t 7 . = Joa i r t t r t oO ly 
/ 4 
s / ae \ Ss § 
a Ne a of : 
$s! oa S/ rs 
or (SCYFH BJINYVTLOIS lor ? 
@ % 
a : a 0 
s Naa Ss 
or or 
s/ (S@wvaHLT) SITUM BS INV IDNSD \57 
(%) 
EDN ‘HLNOW HIVWF N/A NICE SIATYD FO CIO HINOW INO CL SI SHLYUILZ ASO SFIAPNITIION! ATHLNOW 


SPATYD wIINFH :SQAYFH AW/IYS 


XUM 


MORTALITY AND DISEASE IN CALVES 387 


In Table 11 the mortality rates of heifer calves, born in each month, up to 
one month old and to six months old, irrespective of the month in which deaths 
occurred, are given. The rates are shown separately for England and Wales 
and for Scotland and also the combined rates. 

These mortality rates up to one month old are also shown graphically in 


Fig. 3 (a), (b) and (c). 
TABLE 11 
Dairy herds: heifer calves. Mortality rates of calves BORN IN EACH MONTH up to 


one month and to six months of age, for herds in England and ‘Wales and in 
Scotland and for both areas. 


(a) England and Wales. (6) Scotland. (c) Great Britain. 


To one month old To six months old 
(a) (b) (c) (a) (b) (c) 
January... ies 10.6 g.I 10.0 12.1 11.4 11.8 
February... pri 4.2 16.7 9.6 5.6 18.5 11.2 
March vie a 1.5 16.3 7.3 1.5 28.0 11.8 
April bs es 5-5 8.3 6.3 7.3 8.3 7.6 
May 7 ain 6.5 12.5 8.1 6.5 12.5 8.1 
June te poe 4.5 8.4 5-4 4.5 16.7 7.2 
July Ma re 6.4 0.0 4.8 6.4 0.0 4.8 
August iets aw 0.0 6.25 1.4 3.5 6.25 4.1 
September ... ws 0.9 7.4 2.3 2.8 III 4.5 
October... en 14 4.7 2.5 1.7 9.3 3.75 
November ... ii 1.2 6.7 2.7 4.9 13.3 7.2 
December ... ‘a 4.4 0.0 3.8 6.5 5:3 6.2 
1947 
January... ian 11.6 16.1 12.1 14.1 19.3 15.5 
February... ae 13.4 14.0 13.7 16.4  =14.0 15.4 
March ~ “e 10.1 20.8 13.6 14.1 22.9 17.0 
April ies 4 2.4 19.3 9-7 17.1 19.3 18.1 
May on -" 4.1 5-3 4.4 6.1 10.5 7.4 
June — “e 0.0 0.0 0.0 0.0 11.8 3.8 
July Poe in 7.1 g.! 7.5 7.1 g.I 7.5 
August vas ars 1.9 13.3 4.5 5.8 13.3 7.5 
September ... as 1.8 0.0 1.5 4.6 3.8 4.4 
October... an 4.0 6.1 4.4 5-4 6.1 5-5 
November ... in 4.7 yy 5.6 7.1 7.7 7.3 
December ... — 7.2 3.3 6.1 8.3 3.3 7.0 
1948 
January... fat 4.5 5.4 4.8 5.6 5.4 5-6 
February... mee 8.7 8.7 8.7 8.7 10.9 9-4 
March oe Oe 55 ne 7.9 5.5 11.7 7.9 
April $e eis 7.0 17.9 10.6 14.0 17.9 15.3 
May wi its 5.1 0.0 3.4 5.1 5-3 5.2 
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(a) England and Wales. (6) Scotland. (c) Great Britain. 


To one month old To six months old 
(a) (b) (<) (a) (b) (c) 

June - 6 7.3 17.6 10.3 12.2 17.6 13.8 
July i — 4-9 0.0 3.8 7.3 9.1 29 
August one _ 1.8 0.0 1.4 1.8 0.0 1.4 
September ... eis 1.8 6.8 3.2 2.7 Q.1 4.5 
October... ep 4-9 9.4 5.8 5-7 9-4 6.5 
November ... ie 8.6 11.1 9.2 10.8 11.1 10.8 
December ... ite 1.2 9-4 3.4 3.5 12.5 6.0 

1946-48 incl. ... 4-9 9-5 6.2 6.8 11.9 8.3 


These figures show that the high mortality rates of heifer calves born in 
the early months of the year are more pronounced in the herds in Scotland than 
in England and Wales. Again the rates to one month of age are likely to give 
a more accurate picture of the incidence. There is no “carry over” from 
month to month and the rates relate only to calves born in the particular months. 
A few deaths, of course, actually occurred in months following those in which. 
they are included. 


The months of greatest incidence for calves up to one month of age are :— 


England and Wales Scotland 

1946 January February 
April March 
May May 
July 

1947 January January 
February February 
March March 
July April 
December August 

1948 February March 
March April 
April June 
May November 
June 
November 


The extent to which climate may influence the monthly variations in 
mortality here recorded will be discussed in the next section. 
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3. The Influence of Climate on Mortality. 


It has been shown that calf mortality is seasonal, the high incidence 
recurring in the early months of the year with regularity. This has occurred 
during the three years of the present survey and was reported previously (Jordan, 
1931-32; Smith, 1931-34; Lovell and Bradford Hill, 1936-37). Any of the 
first six months of the year may be characterised by mortality rates above the 
average, but generally February, March and April are the worst. This regular 
rise in the death rates in the spring is more pronounced in Scotland than in 
England and Wales. It has also been shown that there were certain other months 
with high mortality during the period under review, viz., July, 1946, and July 
and December, 1947, in England and Wales, August, 1947, in Scotland, and 
November, 1948, in both areas. 


An examination of the monthly weather statistics for the three years indicates 
that a possible climatic explanation of this is to be found in the records of 
absolute maximum and minimum temperatures. The range between these two 
recordings appears to vary from a minimum of about 26° to 27° F. toa 
maximum of 45° to 47° F. Great differences rarely occur in summer unless 
the maximum temperature is very high; but they occur more commonly in the 
early months of the year when the minimum temperature is very low. 

Table 12 has been compiled by averaging the absolute maximum and 
minimum temperatures for each month for a number of weather stations in 
England and Wales and in southern Scotland. The stations were chosen for 
their proximity to the farms in the present survey. There are 18 in England 
and Wales and six in Scotland. 


TABLE 12 
1946-48: Averages of absolute maximum and minimum temperatures for 18 
stations in England and Wales and six stations in'Scotland for each month, with 
monthly ranges of temperature. 


England and Wales Scotland 
Av. Av. Av. Av. 
max. min. Range max. min. Range 
1946 
January... én 54-5 19 35-5 5! 20 31 
February... oi 55 21.5 33.5 52.5 19 33-5 
March ns or 69.5 22 47-5 64 21 43 
April ‘nt ane 75 30 45 67 29 38 
May — teh 69 31.5 37-5 68 31.5 36.5 
June _ dite 74.5 40 34.5 72 38 34 
July vee ee BI 43-5 37-5 75 44 31 
August ails _ 76 41 35 70 4! 29 
September ... oe 75 43-5 31.5 69 44 25 
October... Sa 68 28 40 61.5 30 31.5 
November ... whe 65 32 33 62 30 32 
December ... gs 50.5 19 31.5 50.5 24.5 26 
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England and Wales Scotland 
Av. Av. Av Av. 
max, min, Range max. min, Range 
1947 
January... i 55 13 2 52 16 36 
February... es 41 8.5 2.5 39 14 25 
March a oe 57 13 44 51 14 37 
April Se 67 32 35 58 28 30 
May = is 83 38 45 71 36 35 
June 5h ae 86 42 44 75 40 35 
July ahs oo 84 46 38 ; 42.5 33.5 
August aS ae 86 46 40 79 45 34 
September ... <- 77 37 40 73 35 38 
October ~ ... ae 69 a. 64.5 36 28.5 
November ... a 62 26 36 61 21 40 
December ... ae 54 21 33 51 22 29 
1948 

January... ve 56 29 27 53 27 26 
February... bee 57 22 35 53 26 27 
March Sia ui 69 30 39 64 29 35 
April the dil 68 ZI 37 64 32 32 
May rae es 77 32 45 75 30 45 
June ims La 76 42.5 33.5 74 39 35 
July wT i 89 43 46 83 44 39 
August wih ie 73 43 30 71 43 28 
September ... Ges 73 34 39 67 34 33 
October... ms 68 28 40 63 27 36 
November ... 7 60 27 33 59 24 35 
December ... ~ 58 23 35 57 27 30 


Temperatures in degrees Fahrenheit, 


In the following months minimum temperatures were below freezing point 
and the range was 35° F. or over. 


England and Wales Scotland 
1946 January March 
March April 
April May 
May 
October 
1947 January January 
March March 
November November 
1948 February March 
March May 
April October 
October November 


December 
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In a few of these months the mortality rates were not exceptionally high, 
but for the most part a combination of low minimum temperature with a large 
range appears to coincide with high rates of mortality. In some other months 
with death rates above the mean, extreme cold, climatic variations and absence 
of sunshine evidently exercised an adverse influence. The following notes for 
these months are compiled from the Monthly Weather Reports of the 
Meteorological Office. 


1946: February.—Mild until the 2oth, then cold. 
July—Warm during the first fortnight, then mainly cool. 


1947: February.—Exceptionally and persistently cold; dull; heavy snowfall. 
Persistent easterly winds. 


April.—Temperature somewhat exceeded the average but sunshine was 
below average in the west and north (bad mortality in Scotland). 


July.—Rather warm with a cool spell from the 5th to 11th. 


December.—Mild apart from short cold spells at the beginning and end 
of the month. Sunshine was generally deficient except in the 
eastern half of England locally. 


1948: May.—There were cool, unsettled periods at the beginning and from 
the 22nd onwards, but the intervening period was mainly warm. 
Snow or sleet showers locally at times. 


June.— Unsettled, wet and rather cool. The deficiency of bright sun- 
shine was a feature of the month’s weather. 


November.—Mainly dry and mild. Considerable fog particularly from 
the 22nd to goth in eastern and central districts. Mean tempera- 
tures exceeded the average for the last 30 years. There was a 
rather cold spell from the 5th to the gth in those places where fog 
occurred from the 22nd onwards. 


Although there are a few exceptions—notably the high mortality rate for 
Scotland in August, 1947, and the low rate in England and Wales in December, 
1948—it appears that high mortality is generally associated with cold conditions, 
excessive temperature variations and an absence of sunshine. This is the 
probable explanation of the seasonal variations observed and of the occurrence 
of sporadic high mortality at other times. 


4. Causes of deaths and sickness. 
Deaths. 


The ideal aimed at has been that Veterinary Investigation Officers should 
carry out post-mortem examinations, including bacteriological work, in as many 
cases as possible. For various reasons, the chief being transport difficulties, all 
deaths have not been so thoroughly investigated. Where outbreaks of disease 
have occurred, resulting in a number of deaths within a comparatively short 
time, it has always been possible to arrange for the examination of a limited 
number of cases in detail. Where examinations by Veterinary Investigation 
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Officers were not possible, the opinions or post-mortem findings of private 
practitioners have sometimes been available, but these have not usually included 
bacteriological work. Where no professional opinion has been obtainable, 
information supplied by the owner or attendant has often been accepted, but 
with caution and after assessing the circumstances. Such cases mostly fall under 
the headings “ scours,” “ pneumonia,” “ weak, premature and abnormal calves ” 
and “ accidental deaths,” in many of which the owner’s diagnosis must be relied 
upon in the absence of a professional one. All cases in which the observer was 
of the opinion that insufficient information was available to justify a reasonably 
accurate diagnosis have been placed in Group III with those where post-mortem 
examinations furnished no definite result. 


The deaths to which causes have been assigned, numbering just over four 
hundred during the three years in all herds, have been grouped under two main 
headings: infectious and non-infectious conditions, and these have been sub- 
divided as far as possible according to the ztiology, miscellaneous sections being 
kept as small as possible. 


The following table shows this classification of deaths, with the numbers in 
each section and percentages of the total. 


TABLE 13 
Classification of Total Deaths. 
Numbers of cases and percentages of total deaths. 


I. Infectious conditions ... 203 (43.3%) 


Bacterium coli infections ... nen .. 131% (27.9%) 


Bact. coli septicemia ... ws 73 
White scours... sis ut 58 
Septicemias other than Bact. coli - 17 (3.6%) 
Pasteurella és — 6 
Streptococcus ... ve wee 6 
Staphylococcus ... 2 
Unidentified ws nes ai 3 
Infections of the respiratory tract ... --- 34 (7.3%) 
Due to bacteria ... wen ei 29 
Due to helminths ae pea 5 
Umbilical and joint infections... » 4 (3.0%) 
Miscellaneous infections ... as — 7 Ga) 
II. Non-infectious conditions ... wii ae agi -» 206 (43.9%) 
Weak, premature and abnormal calves and 
those injured at birth ... Shs .+» 100 (21.3%) 
Scours (probably nutritional)... w- 27 (5.8%) 


Suspected deficiency conditions; tetany; 
convulsions; wasting and sudden deaths 21 (4.5%) 
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Deaths ascribed to severe weather .- 17 (3.6%) 
Accidental deaths . aia . 16 (3.4%) 
Conditions affecting the digestive tract 
without scouring eu whi ww. 15 (3.2%) 
Poisoning ... - 6 (1.3%) 
Miscellaneous now-infectious conditions » 4 (0.8%) 
III. No details available or findings negative... me ... 60 (12.8%) 
Totals deaths or sie Re ei a ... 469 


Bacterium coli infection. 

Of the 131 deaths due to Bact. coli infection which form 27.9 per cent of 
the total deaths, 73 or 56 per cent were Bact. coli septicemia and 58 or 44 per 
cent clinical white scours. Of the septicaemia cases, three showed pneumonia, 
two joint-lesions and one pneumonia and umbilical abscess in addition to the 
general septicemic lesions. Bact. coli was actually isolated at post-mortem 
examinations from two or more organs or tissues in 52 cases and a further 29 
cases occurred in outbreaks from which several carcasses had been examined 
and proved positive for Bact. coli. In the remaining cases the clinical symptoms 
were relied on for the diagnoses or their identity with others already investigated. 

In view of the size and importance of this infection full details of the present 
series of cases with their age-incidence and the sexes of the animals affected are 
given in Table 14. 

TABLE 14 


Deaths due to Bact. coli infection and ages at death. 
Ages at death 


0-7 8-14 15-21 22 days 2nd 
days days days tolmonth month Totals 
M F M F M F-M F M F M_ F Both 
sexes 
1946 
Septicemia 7 7 I 3— § —- — — 3 8 18 26 
White scours 4 3 — 4— 3 —- VP — 4 Il 15 
1947 
Septicemia 3 9? — 3 — — — — — — 3 12 15 
White scours 4 8 1° 5 — 3— 2 1 — 6 18 24 
1948 
Septicemia 16 147° — I — 1 — — — — 16 16 32 
White scours 2 8 1t 3 — 5 — — — — 3 16 19 
1946-48 
Septicemia 26 jo 1 7 — 6 — — — 3 27 46 73 
Whitescous10 19 2 12 — Il —- 39 I = 13 45 58 
Totals 36 49 319 — 17 — 39 1 3 40 QI 131 


Note: * Also had joint-ill. 
? Includes one case with pneumonia and navel abscess. 
> Also had pneumonia. 
* Includes one case with pneumonia, 
5 Includes one case with joint-ill, 
M = Male. F = Female. 
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The high mortality at an early age is clearly indicated. Sixty-five per cent 
of the deaths occurred within the first week, 82 per cent during the first 14 days 
and 95 per cent in the first three weeks of life. This early mortality is more 
marked in the septicemia cases than in those which died from white scours. 
Seventy-seven per cent of the septicemia deaths occurred in the first week, 
compared with 50 per cent of those from white scours. 


The worst months during the three years for mortality from Bact. coli 
infections were January, 1946, April, 1947, and February, 1948. The incidence 
in these months is compared with the total mortality in Table 15. 


TABLE 15 


Comparison of mortality due to Bact. coli infection with total deaths in the 
months of greatest Bact. coli mortality. 


Live B. coli deaths Percentage 

calves Total B. coli ———_—_——_—_ % incidence 

born deaths deaths Total deaths Total B. cok 
January, 1946 ... 244 14 10 71 5:7 4.1 
April, 1947 ~~ an 18 10 56 8.5 4-7 
February, 1948 ... 320 23 12 52 7.2 3.8 


These are not the months of greatest total mortality incidence but they fall 
within the periods of maximum mortality. April, 1948, is the only other month 
in which the deaths due to Bact. coli infection exceed 3.0 per cent of the live 
births and in that month they form 44 per cent of the total deaths. 


There is an extensive literature on this disease and general agreement that 
it is the largest single cause of mortality in young calves. It is essentially a 
septicemia, the virulence of the organism and the susceptibility of the young 
animal determining whether a rapidly fatal general infection or clinical symptoms 
or white scours develop. Bacterium coli is present in the normal intestinal 
contents and in the environment generally and, like other bacteria associated 
with the alimentary tract, there are large numbers of strains which vary in 
virulence. It is probable that certain strains are peculiar to particular environ- 
ments and that older animals acquire a resistance to the local strain which can 
be passed to the newborn in the colostrum. As the organism appears to be 
comparatively harmless for some individuals and pathogenic for others, it follows 
that predisposing or contributory factors have an important influence. The 
early ingestion of colostrum and correct methods of feeding and management 
appear to be the chief safeguards against this infection. 


Septicemias other than Bacterium coli. 


Of the 17 cases the causal organism was identified in 14. In three cases 
no specific pathogen was found. Of the six described as Pasteurella septicemia 
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the diagnosis was not confirmed definitely in every case although bipolar 
organisms were found in smears or there were other suspicions. In Lovell and 
Hughes’ series of cases an organism described as a hemolytic coccobacillus 
(Bacillus bovisepticus, Group I of Jones, 1921) was isolated in six cases, and in 
one case in the series death was stated to be due to true Pasteurella infection. 
It is probable that cases described as Pasteurellosis and Pasteurella septicemia in 
calves are often due to the former organism. 


There were six cases of Streptococcus and two of Staphylococcus septicemia. 
In three of the former cases the joints were swollen with exudate in the joint 
cavities as well as other septiceemic lesions. The calves also suffered from scours 
before death. The age incidence of these cases was: eight (or nearly 50 per 
cent) in the first week, five in the second week, making over 75 per cent in the 
first fortnight, and two in the third week equivalent to nearly go per cent in the 
first three weeks. The other cases died within one month. 


Infections of the respiratory tract. 


Of 34 cases of pneumonia, 25 were non-specific infections of which five 
were examined without any causal organism being identified. In two cases 
Corynebacterium pyogenes and in one each a Pasteurella and Fusiformis necro- 
phorus were isolated. The remaining five cases were due to parasitic pneumonia 
caused by Dictyocaulus viviparus. , 


There were five other cases of pneumonia, four due to Bact. coli infection 
and one which occurred in an unidentified septicemia, making 39 cases which 
showed affection of the respiratory tract or 8.3 per cent of the total deaths. Of 
the five cases of parasitic pneumonia, four occurred in one herd in calves 
between three and six months old which had been successfully reared until 
August-September, 1947. They were among a batch turned out to grass in 
the spring and although they developed husk, were not treated until too late. 


There is a wider age distribution in the pneumonia cases than in the 
infections already dealt with. The ages at death are :— 


oto 7 days... +. 7 Cases 2nd month ... 6 cases 

8 to 14 days ... — grd month ... 2 ,, 

15 to 21 days... nes: ew 4th month ... 4 ,, (1 husk) 
22 days to 1 month... 3 ,, 5th month ... 1 case (husk) 


6th month 4 cases (3 husk) 


In Lovell and Hughes’ series of cases 12 per cent were due to C. pyogenes 
infection with uniform post-mortem findings—consolidation of the lungs, with 
areas of necrosis and suppuration; a fibrinous pleurisy with early adhesions was 
common. 


No cases of infection by the organism now known as Actinobacillus 
actinoides (Smith, T., 1918 and 1921) were encountered. This organism has 
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not been certainly recorded in this country (Lovell, 1943) but an organism 
resembling it has since been reported by Blakemore (1945) in cases of broncho- 
pneumonia in two outbreaks in six to twelve-month-old cattle. 


Bythell (1945) has described an outbreak of hemorrhagic septicemia 
(Pasteurellosis) in young calves with symptoms of broncho-pneumonia. 


Umbilical and joint infections. 

The deaths in this group are due to infections showing suppurative lesions 
of the umbilical region or swelling of the joints with exudate in the joint cavities, 
ie., clinical navel-ill and joint-ill. They may be due to various infections and 
cannot be separated ztiologically from septicemias. The terms “ joint-ill” and 
“ navel-ill” are often used clinically without distinction on the assumption that 
the portal of entry is the umbilicus. 

Seven of the 14 cases were examined post-mortem, and in two the causal 
organism was identified. C. pyogenes was found in one and a mixed infection 
including Bact. coli in the other. There were also joint lesions in two of the 
cases classified as Bact. coli septicemia and in three of the Streptococcus 
septicemia cases. Umbilical lesions were also present in one of the Bact. coli 
cases. Altogether there were 20 cases of this type of infection. 


The ages at death of these were as follows :— 


Classified in Classified as 

this group septicemia Total 
Bact. coli Strept. 

oto 7 days... én on 8 2 2 12 
8 to 14 days ... Sis on 2 — I 3 
15 to 21 days... ae abs I — — I 
22 days to 1 month ... Sei 2 I — 3 
2nd month ... eae ane I an — I 
14 3 3 20 


In several of the cases of Bact. coli septicemia, apart from those in which 
there were joint or navel lesions, it is possible that the umbilicus was the portal 
of entry. 

The dressing of the navel of the newborn calf is routine practice in some 
herds, especially where trouble has previously been experienced. Too frequently 
it is discontinued when cases cease and this is often followed by a recurrence. 


Miscellaneous infections. 

There are seven cases in this group, including three of calf diphtheria, two 
of dysentery (cause not identified) and one each of Salmonella infection and 
blackleg. 
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Two of the diphtheria cases were not examined post-mortem hut there is 
little doubt of the correctness of the diagnosis. In the third, Fusiformis necro- 
phorus was isolated and there were secondary deposits in the cesophagus, rumen 
and lungs with bronchopneumonia. These cases occurred in the fourth week, 
in the second month and in the fourth month of age respectively. 


The two dysentery cases were in the first and second weeks of life. There 
was blood-stained diarrhcea, quite distinct from white scours or nutritional scours. 
Unfortunately, no laboratory examinations were made at the time. 


The case of Salmonella infection was the only one encountered during the 
investigation. The affected calf was over three months old and was sick for 
about a week. There was only slight scouring with dyspnoea and general loss 
of condition. At post-mortem examination there was slight evidence of 
septicemia, the spleen was noticeably enlarged and the lungs injected. Material 
yielded a Salmonella which was typed by the Veterinary Laboratory, Weybridge, 
as Salmonella dublin. 


The single case of blackleg was confirmed on post-mortem examination by 
a veterinary surgeon. The calf had been reared successfully till over five months 
old. As far as is known no other cases occurred at the time. 


Bosworth and Lovell (1930) described two outbreaks of disease in calves 
due to the dublin type of Salmonella and this was the first record of the infection 
in animals in Great Britain. Recently Field (1948, 1949) has described the 
infection in cattle and carried out a survey of the disease in Mid- and West 
Wales. It appears to be much more common in that locality than elsewhere in 
Great Britain. It may be transmitted to calves by mature animals which act 
as carriers and Field states that a calf born of a carrier dam may, whilst showing 
no clinical symptoms itself, transmit the disease to more susceptible calves. Since 
the close of the present survey S. typhimurium is said to have been isolated from 
a young calf (two or three days old) which died in one of the herds in the survey 
where there has been high mortality from Bact. coli infection during 1946-48. 


Weak, premature and abnormal calves and those injured at birth. 


This constitutes the second largest group and accounts for 21.3 per cent of 
the total deaths. Of the 100 cases, 59 were described as weakly when born 
although full-time or approximately so. Twenty-one were premature calves 
born a week or so up to two months before the normal time. There were 13 
cases where the calves were injured at birth following difficult parturitions at 
which lay or veterinary aid was necessary to effect delivery. The remaining 
seven cases were abnormal calves and included two of imperforate anus, one 
each of umbilical hernia, undershot jaw, paralysis of the hind limbs, muscular 
atrophy and malformation of the upper lip. 


In the majority of these cases death occurred during the first fortnight 
(87 per cent) and 96 per cent succumbed in the first month. Only four lived 
more than a month although two of them were born prematurely and were very 
small, and the other two were abnormal. 
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It appears that a little over one per cent of live-born calves are unlikely to 
survive for more than two or three weeks on account of congenital weakness or 
malformation. One is rarely given particulars of any specific disease responsible 
for death in these cases. They are usually described as weakly or abnormal: 
calves which were often not expected to survive and died on account of weakness, 
inability to feed normally or similar cause. There were undoubtedly others 
which were weak at birth or premature and suffered from some specific disease 
such as white scours or pneumonia and have been classified accordingly. 


In most cases it would probably have been better if they had been destroyed 
at birth but this is rarely done. Of the 100 cases, 38 were bulls and 62 heifers 
and only five bulls and four heifers were destroyed. 


Scours, probably nutritional. 


The deaths in this group are due to functional digestive disturbances rather 
than infection. They have resulted from sickness which occurred generally at 
a later age than Bact. coli infection, the calf often progressing well for two or 
three weeks and then developing diarrhoea. The faces is darker, usually 
yellowish or brown, than in infectious white scours. Post-mortem examination 
usually reveals a large cheesy clot in the abomasum consisting of undigested milk 
sometimes rendered more intractable by the admixture of hay, straw or hair. 


There were 27 cases or 5.8 per cent of the total deaths but only those that 
actually suffered from diarrhoea are included. Post-mortem examinations were 
carried out in seven of the cases. 

The age incidence of this condition indicates that it may occur in the 
second week but is usually somewhat later and reaches a maximum incidence in 
the second month. 


Age-group at death Number 
oto 7 days... - we sis i .. nil 
8to 14 ,, eee a si nibs 
15} to2i ,, I 
22 days to 1 month 3 
2nd month ... oh or ii aie ‘ale, xj A 
 — las nn aii ae ie aa 3 
I 
I 


— 


6th _,, 


Calves suffering from scours of the nutritional type are almost invariably 
bucket-fed and the trouble is particularly liable to occur when the calf is taken 
off the dam’s milk and fed on mixed milk, or later when the diet is changed 
from whole milk to a mixture of milk and substitute or gruel, especially if the 
change is not made very gradually. It is also associated with the common 
custom of giving two feeds of about four pints of milk each per day instead of 
more frequent small feeds. 


XUM 


MORTALITY AND DISEASE IN CALVES 399 


The occasional case which occurs amongst calves being reared on nurse 
cows is usually found when restricted suckling is practised, the calf naturally 
taking as much as it can when only allowed to suckle for ten minutes or so twice 
daily. Sometimes calves are put on cows that are being dried off or are suffering 
from mastitis and the abrupt change-over from the colostrum and early milk of 
the dam to the milk of a cow in a much later stage of lactation is the factor 
responsible for digestive disturbance. 


The subject is discussed more fully in the section on calf feeding. 
Suspected deficiency conditions; tetany; convulsions; wasting and sudden deaths. 


This is a heterogeneous group mainly undiagnosed. Most of the cases 
were not examined post-mortem although several of them were seen by veterinary 
surgeons during life. 


Of the 21 cases, eight suffered from convulsions or “ fits,” five were 
suspected to be due to magnesium deficiency, four died suddenly without any 
previous symptoms or illness and four were cases in which calves lost condition 
and died without any cause being assigned. 


Some of the cases in which magnesium deficiency was suspected were 
treated with injections of magnesium sulphate and one improved, but all subse- 
quently died. Some of the cases of “ fits” may have been due to undiagnosed 
lead poisoning; others were probably due to digestive disturbances. Three cases 
actually diagnosed as lead poisoning were from the same farm as others in which 
calves had shown symptoms thought to be due to magnesium deficiency. Three 
of the cases in which calves wasted and lost condition were from one herd with a 
low standard of nutrition where some soil deficiency has long been suspected, 
but treatment of the young stock with trace-element preparations has not effected 
any improvement. 


Thirteen of these cases occurred in calves during the first month, and there 
were four in the second month, one in the third, two in the fourth and one in 
the sixth month. 


Convulsions, temporary blindness and turning in circles in calves fed on milk 
only for more than a few weeks and said to be associated with a low blood- 
magnesium level, have been described by Duncan, Huffman and Robinson 
(1935). 


Deaths ascribed to severe weather. 


These cases all occurred during the severe winter of 1946-47 when the 
weather was exceptional. They were reported as calves “frozen to death,” 
“died from exposure,” etc. In one case a calf born in the byre on the night 
of January 29, 1947, was covered with a film of ice before it was licked by the 
dam and died within an hour although it was taken into the kitchen as soon as 
found. 


All 17 died within a month of birth, six in the first week, eight in the second 
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week and two in the third. All the deaths occurred during January, February 
and March, 1947. 


Accidental deaths. 


Accidents accounted for 16 cases or 3.4 per cent of the total deaths. There 
were five cases of death due to calves being crushed by the dam or another cow; 
four were due to various injuries caused by calves getting their heads under the 
doors or mangers in pens or calf-houses; three were the result of fractured limbs 
or fork wounds; two deaths were due to drowning; and one each to drenching- 
pneumonia and injuries caused by dogs. 


Eight of the cases resulted in death during the first week; there were three 
other deaths during the first month, and one each in the second to sixth months 
inclusive. 


Conditions affecting the digestive tract without scouring. 


Ten of the 15 cases were due to the presence of abnormal material in the 
stomach. Six were examined by veterinary surgeons or others after death and 
foreign material found. This included hay, straw, curdled milk, hair, binder- 
twine and horse feces. Two died following operation for the removal of hair- 
ball. Of the remaining cases, one was examined by a veterinary surgeon who 
found the stomach ruptured but was not able to assign any reason as no 
abnormal substance or foreign body was found. Another, examined by a 
Veterinary Investigation Centre, was diagnosed as “acute hemorrhagic 
gastritis’ but no pathogen was isolated. The other cases were diagnosed by 
farmers or attendants and described as “ choke,” “ indigestion ” and “‘ abdominal 
distension.” 


The ages at death of these cases were fairly evenly distributed during the 
six months up to which deaths were recorded. 


oto 7 days... ss. 3 Cases 2nd month ... ... 2 Cases 
on? Bares ..» TT case grd_séi,, oe ... I Case 
ether 4 <i: io? 4th =, tes +. 3 Cases 
22 days to 1 month... 1 ,, 5th =i, sie a By 
6th month ... .. 1 case 
Poisoning. 


There were four cases of lead poisoning of which three were diagnosed by the 
Veterinary Laboratory, Weybridge. The other was suspected from symptoms 
and other indications. There may have been other cases which have been 
described as “ fits” or convulsions and were not examined for the presence of 
poisonous substances. 


There was one case of hemlock poisoning based on information supplied 
by the owner. The other case was one in which, although the post-mortem 
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findings were reported to be characteristic of poisoning, no specific diagnosis 
was made. 


The lead poisoning cases occurred in the second and third months of age, 
three in the former and one in the latter. ‘The hemlock case was in a calf nearly 


six months old. The last case where no specific diagnosis was made was in a 
calf five days old. 


Lead poisoning in calves may be much commoner than is generally 
supposed. There appears to be a reluctance to accept the diagnosis even when 
lead is found in organs by a laboratory. There are many cases of fits in calves 
that are never investigated. The chief danger is in old buildings where calves 
may lick flaking paint. Attention has been drawn to this by White and 
Cochin (1944). 


Miscellaneous non-infectious conditions. 
There are only four of these cases and they may conveniently be listed. 


Age at death Cases Particulars 
0 to 7 days ... 2 1 Dam sucked calf’s navel causing fatal hernia of 
bowel. 
1 Calf died following the injection of proprietary 
vaccine by owner. 


15 to 21 days ... I 1 Ditto. 


4th month ... I 1 Calf suffered from rickets for about two months 
and was destroyed. 


No details available or post-mortem findings negative. 


This group forms 12.8 per cent of the total deaths. It is larger than 
desirable but it is very difficult in practice to avoid a proportion of deaths in 
which it is impossible to obtain any reliable information. There were 24 cases 
in 1946 and 31 in 1947—17 per cent of the deaths in each year. It was 
realised in 1947 that this was too large a proportion and a special effort was 
made to improve the position, with the result that only 3.3 per cent were placed 
in this group in 1948. 

Of the total of 60 cases it is possible that 19 may have been due to Bact. coli 
infection as they occurred in herds where this disease was enzootic, but there was 
a lack of precise information and no post-mortem examinations were made. 


Sickness. 


The information available under this heading is less precise than that 
collected in the case of deaths. It was not uncommon to be informed that 
“a few” or “several” calves had been sick but that the exact number and 
identity could not be stated. The number of cases reported has averaged 
between 40 and 50 per annum. The numbers for which details of the nature 
of the sickness, ages and treatment were obtainable are as follows :—- 
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1946... sls ott oa we “i 54 cases 
1947... me oe on ews ve  « 
1948... =~ ‘es ~ _ sa 
Total... ie si pes sa ..  TI5 Cases 


It is probable that, of the total sickness, about one-quarter of the cases 
have recovered and three-quarters died. This large proportion of deaths would 
be expected, especially in the case of very young calves. Of the 115 cases which 
recovered and for which details are available, 81 suffered from scours or diarrhea 
and in some of these there was more than one attack of the illness. The age 
distribution of 102 attacks is as follows :— 


Age-group Number 
o to 7 days... ~~ ake ane nr a 
ee ee cate ag Si ain i “SP 
er avs os — — mn = 
22 days to 1 month ... se — oe — 
2nd month ... me we acs ‘ns io 
a _ an see aa en si 2 
ar wig ak aii ar ane da I 


Of these scours cases about 80 per cent were considered to be white scours 
due to Bact. coli infection and the remainder scours of the nutritional type. At 
a conservative estimate, therefore, over 40 per cent of the total deaths and 
sickness is caused by Bact. coli infection and nutritional scours together. Of 
the total scours cases, about one-third recover and two-thirds die. Treatments 
employed in scours cases comprised transfusions or injections of dam’s blood, 
proprietary Bact. coli anti-sera, M. & B. 693, sulphaguanidine, sulphameza- 
thine; withholding milk and the substitution of boiled water for a day followed 
by diluted milk, dilution of the milk and feeding arrowroot gruel or egg albumin, 
the addition of sodium citrate to diluted milk; kaolin, liquid paraffin, sodium 
bicarbonate and various proprietary scour mixtures. 


Of the remaining 34 cases of sickness reported, many were of an indefinite 
nature such as “ inappetence,” calves described as “ off-colour,” “ not thriving,” 
etc. Several colds, chills and cases of constipation were recorded. Individual 
cases described with more precision included : pleurisy and pneumonia, “‘ hoven,” 
abscesses in various sites, swollen throat glands, foreign body in the eye and eye 
infection; Fusiformis necrophorus infection of the tongue and cases of hairball 
and binder twine in the stomach successfully operated upon or treated. 


5. Ages at death and correlation with causes. 

The ages of calves at death have been grouped in periods of seven days 
for the first three weeks and then to the end of each month up to six months. 
The total deaths for each year distinguishing the sexes are classified in these 
age-groups in Table 16. 
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TABLE 16 
Deaths by age-groups with percentages in each group. 

Total Percentage 

1946 1947 1948 three _ of total 

Age-group M F M F M F years deaths 
0 to 7 days 36 32 32 47 34 44 225 48.0 
8 to 14 ,, 4 12 8 30 8 aI 83 17.7 
15 toa2r ,, ait 2 15 2 10 Oo 12 41 8.7 
22nd day to 1 month o 68 3 9 4 4 28 6.0 
2nd month ... ee 2 12 2 12 48 10.2 
grd_ ly, o 5 Io e- 2 10 2.1 
4th ,, o 2 2 11 o 4 19 4.1 
5th =~, ee | o «£4 ae) 5 I.1 
6th ,, os 1 6 e/ 10 2.1 
Totals... a 46 93 5I 129 50 100 469 100.0 


M = Male, F = Female 


Forty-eight per cent of the deaths therefore occurred in the first week, 
nearly 66 per cent in the first fortnight, over 74 per cent in the first three 
weeks, and over 80 per cent in the first month of life. This is closely in 
accordance with previous findings. 

The age incidences of deaths due to the various causes have already been 
given in the previous section. The information is summarised in Table 17. 


TABLE 17 
Correlation of ages at death with causes. 


(The figures refer to calves of both sexes.) 
Ages at death 


n n n 2 
$3 $08 2 ¢ ¢ 4 ¢ 
Causes of death ~ + SF o E ¢$ 3 8 § § Totals 
$ $ 3 8 . 2-2 a ‘ae 
coo un HY HN SF FH S 
I. Infectious conditions 
Bact. coli infection ... 85 22 17 3 4 0 0 0 Oo 181 
Other septicemias ... 8 5 2 2 0 0 0 0 0 17 
Respiratory ... + *s + &. Ee © & * oe 
Umbilical kt ££. tft om & & ee a 
Miscellaneous ‘ts. ¢ 2. @& & aa 7 
Total infectious ... 109 34 23 If 12 2 6 tr 5 203 
II. Non-infectious 
Weak, premature, etc. 58 29 7 2 2 I %&§ O 0O 100 
Scours (nutritional)... o © I 3 14 3 3 %F 4 279 


Suspected deficiencies 6 2 0 5 4 I 2 0 fF QI 
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Sudden deaths, etc. 


Severe weather 6 8 2 1 0 0 0 0 0 
Accidents a oe oe ee oe ee 
Digestive tract vas 2 264 32 2=°8°s3 2 
Poisoning tee ee 3 2 2 es 6 
Miscellaneous cf + 2 2 © 23°32" @ 4 
Total non-infectious... 84 41 13 14 26 8 11 4 5 206 
III. No details, etc. a 2°) S59 Oe OR cee 
Grand Total wn ... 225 83 41 28 48 10 19 5 10 469 


It is apparent that very early deaths are commoner in the infectious than in 


non-infectious conditions. Over 50 per cent of the deaths from infectious illness 


occurred in the first week but only 40 per cent of the non-infectious. 


Among the former, deaths tend to occur later than the average in the: 


affections of the respiratory tract and in the miscellaneous cases. The high 
incidence of non-infectious cases in the second month is accounted for by the 
prevalence of nutritional scours. 


6. Comparison of death rates in first and subsequent calves. 

To ascertain whether the first or subsequent calves of their dams were 
more liable to succumb to the diseases of calfhood, the total live births and the 
deaths have been classified accordingly. The percentages of births and deaths 
in each group are shown, together with the relative death rates, in Table 18. 
The figures for the three years and for male and female calves are aggregated. 


TABLE 18 
Mortality data for first and subsequent calves. 
, Relative- 
Percentage Percentage death 
Live-born _ of total Died of total rates 
Ist calves ... asi 2,601 29.8 134 28.6 5-2 
2nd ,, ia ale 1,962 22.5 101 21.5 5.1 
grd_,, dies an 1,395 16.0 75 16.0 5.4 
on os a sis 981 11.2 53 11.3 5-4 
5th ,, ii wie 670 77 37 7.9 5-5 
6th _,, ic me 442 5 30 6.4 6.8 
7 » < sn 275 3.2 13 2.8 4:7 
ew a cn 133 1.5 II 2.3 8.3 
on » _ shi 55 0.6 4 0.9 7:3 
10th ,, — ae 24 0.3 2 0.4 8.3 
More than 10 oi II 0.1 I 0.2 g.1 
Not known ... ita 171 2.0 8 1.7 4-7 
Totals ... nee 8,750 100.0 469 100.0 5-4 
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First to fifth calves inclusive appear to have about equal chances of survival, 
the deaths in these groups being in approximately the same proportion as the 
live births and the death rates being approximately the same. 


Sixth calves appear to have a somewhat lower chance of survival than 
earlier ones, a greater proportion of the deaths than of the live-born being sixth 
calves and they have a higher relative death rate. Seventh calves, on the other 
hand, appear to be more favourably placed than the earlier groups. From 
eighth calves onwards all have relatively higher death rates, but the figures are 


‘so small that no great reliance can be placed on them. 


The more or less equal post-natal hazard of first calves compared with 
later ones is in contrast with the findings for pre-natal losses, which show a 
greater incidence amongst first calves. 


OBITUARY 
RAYMOND A. KELSER 


Tue veterinary profession lost one of its stalwarts when Dean Raymond A. 
Kelser died suddenly while at work in the Veterinary School at the University 
of Pennsylvania on April 16, 1952. 

Raymond Kelser was born in Washington, D.C. After finishing High 
School he was appointed secretary to the late Dr. John R. Mohler, and became 
interested in veterinary medicine. He graduated from Geo. Washington 
University as a Doctor of Veterinary Medicine in 1914. During the following 
year he was employed as bacteriologist in the H. K. Mulford Company at 
Glenolden, Pa. He entered the Pathological Division of the Bureau of Animal 
Industry in Washington in 1915, leaving the Bureau in 1918 to join the United 
States Army Veterinary Corps. He entered as a lieutenant, became a captain 
in 1918,:a major in 1920, lieutenant-colonel in 1933, colonel in 1939 and 
brigadier-general in 1942. He was the first officer of the U.S.A.V.C. to attain 
the rank higher than colonel in the United States Army. During his army 
service he had many assignments. ‘He was chief of the Veterinary Laboratory 
at Letterman Hospital in San Francisco in 1918. He was commanding officer 
of the Army Veterinary Laboratory at the University of Pennsylvania in 1919 
and 1920. He was chief of the Veterinary Laboratory Section of the Army 
Medical School in Washington, 1921-24. During this time he attended 
American University, where he was awarded the degree of A.M. in 1922 and 
Ph.D. in 1923. He was a member of the U.S. Army Medical Department 
Research Board on Leonard Wood’s staff in Manila, 1925-28. While there, 
Dr. Kelser developed a rinderpest vaccine, resulting in the eradication of the 
worst livestock plague in the Philippines. He returned to the Army Veterinary 
School as instructor in infectious diseases, serology and helminthology in 1928. 
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From 1930 to 1933 he was also instructor in pathology and bacteriology in the 
graduate School of Arts and Science of American University. He was Research 
Fellow in Bacteriology at Harvard University Medical School, 1933-35. He 
was a member of the Army Medical Research Board, Ancon Canal Zone, 
1935-38. He was Director of the Veterinary Division in the Office of the 
Surgeon-General from 1938 to 1946, and when he retired he held the rank of 
brigadier-general. On February 1, 1946, Dr. Kelser became Dean of the 
Faculty and Professor of Bacteriology in the School of Veterinary Medicine, 
University of Pennsylvania, the position he held at the time of his death. 

Dr. Kelser was author of “The Manual of Veterinary Bacteriology,” 
published in 1927, with new editions in 1933, 1938, 1943 and 1948, the latter 
two in conjunction with Dr. Harry W. Schoening. General Kelser was awarded 
the Distinguished Service Merit for his services in the Army. He was the 
recipient of the Gorgas Medal and the International Veterinary Congress Medal. 
He was awarded the Diploma of Honorary Associate in the Royal College of 
Veterinary Surgeons in 1949. 

Dr. Kelser was a member of many societies, including the following: 
American Association for the Advancement of Science, American Academy of 
Tropical Medicine, American Public Health Association, American Association 
of Pathologists and Bacteriologists, American Veterinary Medical Association, 
Pennsylvania State Veterinary Medical Association, Keystone Veterinary Medical 
Association, American Society of Experimental Pathology, American Society of 
Tropical Medicine, National Academy of Sciences, Washington Academy of 
Sciences, New York Academy of Sciences, Society of American Bacteriologists, 
Sigma, Phi Zeta, Association of Military Surgeons of the United States. 

Dr. Kelser demonstrated that equine encephalomyelitis can be transmitted 
by mosquitoes. He contributed scientific articles on rabies, chagas disease, 
equine arthritis and foot-and-mouth disease. He was a member of many 
advisory committees. He was keenly interested in all facets of preventive 
medicine and public health, and did much to enhance the status of veterinary 
medicine in public health. 

Dr. Kelser was Director of the Veterinary Service of the Forces during 
World War II, and he was responsible for the food inspection in all branches 
of the Armed Forces. He was able to recruit the personnel to carry out that 
work, and at the end of the war everyone in the Army was conscious of the 
value and importance of veterinary medicine. 

Retiring from the Army after a full and active career, he brought to 
veterinary education a background of wide experience. Meticulous in carrying 
out his responsibilities in veterinary education as he had been in his Army work, 
he did everything possible to improve and advance veterinary science. He 
expanded the facilities of the School of Veterinary Medicine at the University 
of Pennsylvania. He obtained increased support for the school and carefully 
selected personnel to carry out his plans. He was tireless in the pursuit of his 
ideal. It is lamentable that he will be unable to carry out the further plans he 
had made for the benefit of veterinary education and the veterinary profession. 
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The veterinary profession—and we use the term in its widest sense, for his 
reputation and influence were world wide—has lost a tireless worker, a skilled 
experimenter, an earnest teacher, a successful administrator and a devoted friend. 

Dr. Kelser is survived by Mrs. Kelser, a daughter, Mrs. Evelyn Ray-Allgair, 
and a grandson and granddaughter. 


REVIEW 


A Wor tp Dictionary oF BREEDS, TYPES AND VARIETIES OF LIVESTOCK, by 
I. L. Mason. Commonwealth Agricultural Bureau Publication. 
Price 30s. 

Tuts dictionary of 272 pages lists, in alphabetical order, the names applied 
to all the breeds and types of ass, buffalo, cattle, goat, horse, pig and sheep in 
the world. 

The first section lists each breed under its official name in the language of 
its country of origin, together with synonyms and references to Animal Breeding 
Abstracts for further information. 

The second section tabulates World Statistics (except U.S.S.R.) of all the 
principal breeds of each species under countries, and groups them in continents. 

As a dictionary of reference, the first of its kind, its informative value is 
immense. If photographs of the breeds described and maps of their distribution 
were added—as envisaged in the introduction—what a wonderful book it would 
be. 


NOTICES 


Messrs. MENLEY & JAMES, Ltp., Coldharbour Lane, London, S.E.5, 
announce the removal of purchase tax from their product “ Furacin” Dressing 
Veterinary. The new retail price of the 4 oz. jar will therefore be ros. gd. 

“ Furacin ” Dressing Veterinary with anzsthetic is still subject to purchase 
tax and the price remains at 15s. for the 4 oz. jar. 

These prices are both subject to professional discount. 


Veterinary Cytamen “100” 


Giaxo LaporaTories, Ltp., Greenford, Middlesex, announce the introduc- 
tion, from September 29, of a new veterinary pack of Cytamen “100.” This 
will be a 10 cc. rubber-capped multi-dose vial. The price will be 12s. 6d., 
subject to the usual professional discounts. 


The special veterinary pack of 6 x 1 cc. ampoules Cytamen “ 100 ” will be 
discontinued. The veterinary pack of 6 x 1 cc. ampoules Cytamen “20” 
continues to be available. 
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CORRIGENDA 


WE wish to call attention to the following typographical errors which 
appeared in our September issue :— 

Article by F. W. Withers, page 323.—Ninth line below Table 4, “ favour- 
able” should read “ unfavourable.” 

Article by F. W. Withers, page 328.—Table 8, “1946” on extreme left 
should not appear. Heading, “ Percentage of the year’s deaths,” has been 
inverted. 

Advertisement, Willows Francis Pharmaceutical Products, Ltd., page vii.— 
Biological Range, fourth product should be “ Leptospira Serum,” and not as 


spelt. 


Publishers’ Notices 


Tue BritisH VETERINARY JouRNAL, with which is in rated Tug VeTerinary Journal, is published 
monthly, and copy for advertisements should be in the hands of the advertisement manager not later than 
the 2th of the preceding month, if proof is required. Tel.: Temple Bar 3386. : 

’ Letters for the Journal, literary contributions, reports, notices, books for review, 
ag or materials, and all matter for publication (except advertisements) should 
e itor. 
Arcnual Subscription 40s. ($6.50 U.S.A. currency, post free). 


changes, new 
fe aditemed tw 


